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PREFACE

The purpose of this contract is to provide the U.S. Environmental
Protection Agency (EPA) with chemical analytical serviceyg, quMality control
procedures, and an analysis structure which will generage data of known and
documented quality. This document was developed with guidance of the Air
Toxics Workgroup to ensure that the needs of regional

pollution programs are addressed.

The samples to be analyzed are of ambient ai{ sani s at
or in the vicinity of known or suspected hazardoys :
potentially hazardous organic in significant coglce

analyses of these samples. It is the Contracfor bility to take all
necessary measures and precautions to ensure/th safety of its
employees. The Contractor is responsible ¢ a /safe working
environment and making its employees awar e potgntjal hazards of working

with and analyzing these samples.

Procedures specified herein shall be used 1 eparation of
canisters and analysis of air samples in canisters fo
quantitation of certain volatile organic compounds.

site cleanups, and to the
or criminal litigation which
requires the strictest adh€rence to\chain-of-austady protocol, document

control, and quality asi<iffij;i:j5e-ures.
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Exhibit A VOA of Ambient Air in Canisters

SECTION 1

GENERAL REQUIREMENTS

1.2 The Contractor shall use proven techniques/toyidentify and meas
organic parameters presented in the Target Comp und/Llst (TCL) as specifi
Exhibit C. The Contractor shall perform sampl pyeparation and analysis
procedures as prescribed in Exhibit D, and m ifi
and holding time requirements.

1.3 For all samples analyzed under this {(cont?
adhere to the QA/QC protocols specified in
evidentiary protocols specified in Exhibit F.

1.4 Following sample analysis, the Contractor shall
and shall report analytical activitj
documentation as designated in Exhj
and deliverables requirements for t

1.5 To ensure proper understanding of \the ge in this contract, Exhibit
~ sed in the text without
Glossary definitions
formatlon included in the

1.6 The 5 sgactoX are from known or suspected
hazardous 32 '

materials :
potential 2 i the handling and analysis of these samples.
It is the 5 9 '

December, 1991 Page A-1



Exhibit A VOA of Ambient Air in Canisters

2.1

2.2

SECTION 2

SPECIFIC REQUIREMENTS

For each sample, the Contractor shall perform

TASK I: RECEIVE AMBIENT AIR SAMPLES

than the quantitation limits specifyed i i . In Exhibit D, EPA
provides the Contractor with an approp : analytical procedures
that shall be used.

hazardous waste sites and
of a potentially hazardous

December, 1991 Page A-2



Exhibit A VOA of Ambient Air in Canisters

2.2.4 For the purpose of this contract, a full samp
defined as analysis for all of the TCL constituents
Exhibit C in accordance with the methods in Exhibit/D #nd performance of
related QA/QC as specified in Exhibit D and Exhibj
Control Samples (LCS) analyses shall be considerg
sample analysis. All other QA/QC requirements g
inherent part of this contract and are included
unit price. -

e_analysis is

eparate full

procedure requires the use of multiple/infernal syandards. Two criteria
must be satisfied to verify the identifidations:

2.2.5.1 Elution of the sample at /the same GC relative
retention time as the standard comp
2.2.5.2 Correspondence of the sample compbonent and standard
component mass spectra.

2.2.6 e Contracto conduct mass

For each sample anal¥si

nearest intelw
fashion.

compound does
reported as unknown, The mass spectral specialist should give
itional classifitatjion of the unknown compound, if possible
ic, unknown hydrocarbon, unknown acid type,
If probable molecular weights can

December, 1991 Page A-3



Exhibitc A VOA of Ambient Air in Canisters

2.3 TASK III: PERFORM REQUIRED QUALITY ASSURANCE A
PROCEDURES

control procedures prescribed in Exhibit F,
accordance with Exhibit B requirements.

quantitation, produce rellable data)> ifs J and E provide specific
QA/QC requirements.

2.3.3 Additional QA/QC shall be required qualte
frequently, i.e., with each Case or Sample Delive (SDG), in the
C &£ Evaluation (PE)
samples for volatile organio bmi PR —fe ontractor analysis,

and in the form of verificatiyn o M ers, as described

2.3.3.2 ose designated by EPA will be

Are unacceptable. Resubmission

December, 1991 Page A-4



Exhibic A

VOA of Ambient Air in Canisters

2.3.4.1.1 The computer shall be interfaced by hardware to
the mass spectrometer and be capable of /acgdiring continuous
mass scans for the duration of the chrgmatbgraphic program.

machine-readable media, o
throughout the duration ¢ ‘
computer must have softyare 3 £ searching ariy GC/MS
data file for ions of a specified and plotting such ion
; Thls type of plot is

Fnce in any EICP
g Also, for the

ailable that allows

t reference

¢ of the

ic tape in appropriate instrument
ontractor is required to retain the

December, 1991

Page A-5



Exhibit A VOA of Ambient Air in Canisters

standard spectra contained in the mass spectra
(or most recent) release of the NIST library
spectra) must be used.

¥brary. The 1985
copitaining 42,261

2.3.4.4 The system shall provide a numerycal ranking of the

Exhibit D.

2.3.4.6 The Contractor shall :
standards for all target compgq isted/in /Exhibit C prior to
accepting any samples from the Sz {afraggment Office (SMO).
Standards provided by EPA for use Iw

irements necessary to meet the terms
designate and use qualified key to/perform/these functions.
The EPA reserves the right to revi el qualifications and
experience.
2.3.5.1
2.3.5.2

2.3.5.3

‘s ipspection activities.

from the Governmen

December, 1991 Page A-6



Exhibit A VOA of Ambient Air in Canisters

gagple volumes and
dafa submission

2.3.7 The Contractor is required to retain unused
used sample containers for a period of 60 days aftey
unless otherwise instructed in Exhibit B or Exhibiy

2.3.8 The Contractor shall adhere to the chair-of*
document control procedures described in Exhibi
described therein, shall be required to show
being strictly followed. This documentation /shall be reépqQrted
Complete Case File Purge (Exhibit B).

ustody and

2.3.10 If there are problems with the -sas .g., mixed media,
: (e.g., Traffic
correspond), the Contractor sha for
resolution. The Contractor g v
problems and laboratory condi
analyses and data reporting.

2.3. 11 by groups of samples, each

Sample analyses will be sche-ule-

lected at one site or

and will include one or

amples may be shipped to

iple shipments over a period
A Case consists of one or

in an SDG must be submitted together (in
specified in Exhibit B. The SDG number is the
ple received in the SDG. When several

er in the first SDG shipment, the SDG number

is the lowest ple~humper (considering both alpha and numeric

December, 1991 Page A-7



Exhibit A VOA of Ambient Air in Canisters

designations) in the first group of samples received/under the SDG. The
SDG number is reported on all data reporting forms.,/ The SDG Receipt
Date is the day that the last sample in the SDG iy refeived.

2.3.13 The Contractor is responsible for iden i ch SDG as
samples are received, through proper sample dogum i
B) and communication with SMO personnel.

X sample numbers
emples received under

December, 1991 Page A-8



Exhibit A VOA of Ambient Air in Canisters

SECTION 3

DETAILED TECHNICAL & MANAGEMENT REQUIREMEN
The Contractor shall have the following technicdl and management
capabilities:
3.1 PERSONNEL
3.1.1 Project Manager
3.1.1.1 Responsible for all
3.1.1.2 Education: Minim degree in chemistry
or any scientific/engineering di

3.1.1.3 of laboratory

isory position.

3.1.2

3.1.3

aspects of da
management.

of Bachelor'’s degree in chemistry
g discipline.

December, 1991 Page A-9



Exhibit A VOA of Ambient Air in Canisters

all computing systems (hardware, software, do
procedures), generating, updating, and perfoy
on automated deliverables.

pitation, and
quality control

3.1.4.2 Education: Minimum of Bachely gxee with four or

3.1.4.3 Experience: Minimum of
or systems management or programming luding one year expéxignce
with software used for data managepenty and generation of
deliverables.

3.1.5 Program Analyst
3.1.5.1 Responsible for the~d iofl, operation, and

performing quality control procedures™s tytical databases and
automated deliverables.

Bachelor’'s depree with four or
g—information management,

3.1.6 : paphyy(Ms Spectromeger »(GC/MS) Operator

Minimum of one year of experience in

ing GC/MS instruments in conjunction with

nt; or in lieu of education requirement,
P~experience in operating and maintaining

operating a
the education
three_addi

3.

Minimum of Bachelor's degree in chemistry
eering discipline with specialized training

December, 1991 Page A-10



Exhibit A VOA of Ambient Air in Canisters

3.1.8 Technical Staff Redundancy

3.1.8.1 In order to ensure continuous opefrations to accomplish
the required work as specified by the contract,/the bidder shall

3.1.8.2 Education: Minimum of Bachgloy e _in chemistry
or any scientific/engineering discipli

year of experience in~each
n and maintenance.

3.1.8.3 Experience: Minimum of /on
of the following areas: GC/MS opeyati

3.2 FACILITIES

is/as Amportant as the

The adequacy of the facilities and
ecified by the EPA

technical staff for accomplishing the requi
contract.

3.2.1 Sample Receipt Area

-ventilated k space with

Adequate, contaminatjon-free;
eceipt and safe

chemical resistant bench top ‘gha available
handling of EPA samples.

3.2.2 Storage Area

Volatile samples mu i rigesator used only for storage
of volatile sample " i . amp Yes must be stored in an

December, 1991 Page A-11



Exhibit A VOA of Ambient Air in Canisters

3.2.3.5 Analytical balance(s) located away/fr
rapid change in temperature.

gm draft and

3.3 INSTRUMENTATION
At a minimum, the Contractor shall have the followi
full duration of the contract.
3.3.1 100 Samples/Month Capacity Requirgments

No. of Instrument(s)

1
NOTE: The Contractor shall have 1 com 2C/MS /system available
(operational) at all times as a back-up . hese instruments must

be included in the bidder’s inventory of equij ~_In addition, the
boards to ensure continuous operation to meet conttagt-specified holding
and turnaround times.

3.3.2 200 Samples/Month Capacity\}

No. of Instrument(s) of /Instrument

2 GC/MS
NOTE: ded \n the bidder’'s inventory of
equipment. ’ p ¢ Cantractor skall)have an in-house stock of

on instrument specifications and required
ancillary equipment ms qund in Exhibit D and other Exhibits in this

contract.

to submit reports and data packages as
ate this task, the Contractor shall be

3.4.2 Designate persopnel responsible for report preparations and submission.

December, 1991 Page A-12



Exhibit A VOA of Ambient Air in Canisters

3.5 LABORATORY MANAGEMENT CAPABILITY

The Contractor shall have an organization with wel
responsibilities for each individual in the management s¥stém to ensure
sufficient resources for EPA contract(s) and to maintajn uccessful
operation. To establish this capability, the Contracgor
personnel to carry out the following responsibilitieg
Functions include, but are not limited to, the fol

3.5.1 Technical Staff

Responsible for all technical efforgs for the EPA contract such
as sample analysis, sample validation, and trouble.s
instruments.

3.5.2 Project Manager

Responsible for overall aspects EPA cQntract(s) (from sample
receipt through data delivery) and shall be ry contact for EPA

3.5.3 Sample Custodian

2

Responsible for receiwing
and storage).

3.5.4 Quality Assurance Officer

appropriate EPA~Region oy otller receiver as designated by EPA.

December, 1991 Page A-13
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EXHIBIT B

REPORTING AND DELIVERABLES REQUIREMENTS
PAGE NO.
SECTION 1 CONTRACT REPORTS/DELIVERABLES DISTRIBUTION . B-1

SECTION 2 REPORTING DESCRIPTIONS AND ORDER OF DATA DELIVERAB

2.1 Introduction
2.2 Updated Standard Operatlng Procedures
2.3 Sample Traffic Reports
2.4 Sample Data Package Summary
2.5 Sample Data Package
2.6 Results of Intercomparison Study/

Preaward Performance Evaluation (PPE) B-16
2.7 Complete Case File (CSF) Purge B-16
2.8 GC/MS Tapes B-16
2.9 Quality Assurance Plan (QAP) B-17

SECTION 3 FORM INSTRUCTION GUIDE/DATA REPORTING KO

3.1 Form Instruction Guide B-18
3.2 Data Reporting Forms B-33
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Exhibit B VOA of Ambient Air in Canisters

SECTION 1

CONTRACT REPORTS/DELIVERABLES DISTRIBUTIO

1.1 The following table summarizes the contract reporfti 11verab1es
requirements specified in the Contract Schedule and j
of each deliverable. NOTE: Specific recipient nameyg a

to change during the term of the contract. The EP.
Contractor in writing of such changes when they ogcu¥y.

= —

No. of Distribution “
Item Copi Scheddle /and Del ve
oples W | @ (3)][

Updated Standard Qperating 2 45 ys a er ongract :
X X
Procedures (SOPs) awar

*Sample Traffic Reports

g .
~7
**Sample Data Summary 1 <; 4 days afte ipt of X
Package las le 1n SDG.
3 <:§y§¢;é; r receipt of
as ple in SDG X X X

**Sample Data Package
including the Performance
Evaluation (PE) Sample

/) )

Results of Intercomparison .
Study/Preaward Performan 35 i:ii fe 3 rize;gé of X X
Evaluation (PPE) Sample V’_\\\ P
1 \éter data
Complete SDG File . re pt of last sample X
/] SDG.
\\Jﬁo Retain for 365 days

a

after data submission,

GC/MS Tapes or submit within 7 days As Directed
after receipt of written
\\ N request by APO.
Submit copy within 7
*A**Quali surance Plan days by written request As Directed
by APO.

December, 1991 Page B-1



.Exhibit B VOA of Ambient Air in Canisters

Distribution

(1) Sample Management Office
(2) Environmental Monitoring Systems Laboratory-Las /Vegas
(3) USEPA Region

* Also required in each Sample Data Package.

*% Concurrent delivery of these items to all/recipients is required.

Fkk An SDG is a group of samples within a CAse ived ower a period of
seven days or less and not exceeding ; . /Data for all samples

in the SDG are due concurrently. (Sef
description).

**¥%  See Exhibit E for description.

NOTE: As specified in the Contract Schedule in the IFB
Supplies and Materials), unless othepwise

Address

(1) USEPA Contract Laboratory Program
Sample Management Office
P.O. Box 818
Alexandria, vA 223

For overnight delivey ddress:

300 North lee
Alexandria, VA

(2) USEPA Environmenta
P.0O. Box 93478
Las Vegas, N¢—89
ATTN: :

ice, use street address:

December, 1991 Page B-2



Exhibit B VOA of Ambient Air in Canisters

3 USEPA REGIONS:

SMO, acting on behalf of the EPA APO, will provide
the list of addresses for the 10 EPA Regions. SMO
Contractor with updated Regional name/address 1j
throughout the period of the contract and ide
recipients on a case-by-case basis.

Contractor with

NOTE: Specific recipient names and addresses are/subyject to change durix
term of the contract. The APO will notify the Céntyactor in writing of su

changes when they occur. )
%

December, 1991 ~/ Page B-3




Exhibit B VOA of Ambient Air in Canisters

SECTION 2

REPORT DESCRIPTIONS AND ORDER OF DATA DE

2.1 The Contractor shall provide reports and other i ording to
the schedule specified in Section F of the IFB, "S
required content and form of each deliverable is de
2.1.1 All reports and documentation shall be
2.1.1.1 Legible;

2.1.1.2 C(Clearly labeled and complete( ¢ with instructions

in this Exhibit;
2.1.1.3 Arranged in the order specified
2.1.1.4 Paginated; and
2.1.1.5 Single-sided.

2.1.2 1f submitted documentation
the Contractor will be required to

V, and Region). A cover
ata are being delivered, to
sequested the data.

December, 1991 Page B-4



Exhibit B VOA of Ambient Air in Canisters

Evaluation (PPE) sample results. The updated SOPs must Addyess any and all
issues of laboratory performance and operation identifiéd Py the Contractor
in the review of the PPE sample data and the evaluatiogf of Bidder-Supplied
Documentation.

2.2.2 The Contractor must supply SOPs for the following.
2.2.2.1 Evidentiary SOPs.
2.2.2.2 Sample receipt and logging.
2.2.2.3 Sample and extract storage areg.
2.2.2.4 Preventing sample contamination
2.2.2.5 Security for laboratory and s
2.2.2.6 Traceability/equivalency‘of standar
2.2.2.7 Maintaining instrumeng

2.2.2.8 Glassware cleaning.

2.2.2.9 Technical and managerial\ reb of laboratory operation and
data package preparation.

ion/self-inspection system, including:

ommand for data review;

off on personal notebooks, internal PE

December, 1991 A4 Page B-5



. Exhibit B VOA of Ambient Air in Canisters

samples, etc.);

+ Frequency and type of internal audits (e/g.,
spot checks, perceived trouble areas);

andom, quarterly,

*» Demonstration of problem identificati
resumption of analytical processing
audit (i.e., QA feedback); and

response, corrective action,

2.2.2.14 Data Handling.

acquisition or entry, update, correction, dele
security of computer-readable
include: syscem organlz.tion incTud

s must be reinspected as a part of
the laboratory\s internal inspection process prior to
submission. \The, entire deliverable and not just the changes
must be reinspected;

paAnager must approve changes to originally
olivérables; and

umentation/ of data changes may be requested by laboratory

December, 1991 Page B-6
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VOA of Ambient Air in Canisters

auditors.

2.2.2.14.4 Life cycle management procedures mdst /be applied to

utilization.

2.2.2.14.5 A software test and acceptansg
requirements, test results, and accepta
developed, followed, and available in

systems generating deliverables.
development system and tested pri

2.2.2.14.7 Each version of the productionvsystem will be given an
identification number, date of installatj
operation, and archived.

2.2.2.14.9 1Individual(s) re
shall be identified:

December,

1991 ~ Page B-7



Exhibit B VOA of Ambient Air in Canisters

2.3.3.2 Contract number.

2.3.3.3 Sample analysis price - full sample prifde f contract.

2.3.3.4 Case number.

2.3.3.5 List of EPA sample numbers of all

identifying the first and last samples recgivdd, and their dates.of

receipt.

NOTE: When more than one sample is re rst or last SDG
shipment, the "first" sample received o lgwest sample number
(considering both alpha and numeric fnati ind the "last”
sample received would be the highes : ber/ (considering both

alpha and numeric designations).

2.3.4 Each TR shall be clearly marked with the ber and the EPA
sample number of the first sample in the SDG. This
entered below the laboratory receipt date on the TR. e TR for the last

2.3.5 1If samples are received at
the samples on one multi-sample TR kg dcey i be in the same SDG.
In this instance, the laboratory shal make/th¢ appropriate number of

ith delivery of other
Package :::.all be submitted
lips or other means) .directly

December, 1991 Page B-8



Exhibit B VOA of Ambient Air in Canisters

2.4.2.5 Internal standard area and retention time (FORM VII-

AAVC).

2.5 SAMPLE DATA PACKAGE

samples, blanks, and laboratory control samples

"Cover Page."
; laboratory code;

showing EPA sample number cross-referenced\yi aboratory ID
numbers; and comments, describing in detail a Bie
encountered in processing sthe

completeness, onditions detailed above.
Release of thg hardcopy data package has
sger or the Manager's

designee, 3 ied : g signature.”
2.5.2.1.3 ectly followed by the
signature g 3 ex. oY/ his designee with a typed
line below it ce i e signer’s name and title, and the date

I1-AAVC, including FORM 1 AAVC-TIC),
for volatile samples. These sample
hesd be¢’ placed in increasing EPA sample number

packets™should

December, 1991 ~N Page B-9
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VOA of Ambient Air in Canisters

order, considering both letters and numbers.

NOTE: FORM I AAVC-TIC is the tabulated list of t

each sample or sample extract.

2.5.2.2.1.2 RICs must be norms

« EPA sample number;
+ Date and time of analysis;

*» GC/MS instrument

led with the names

n for preliminary
using either the automated or

December,

1991 Page B-10
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VOA of Ambient Air in Canisters

2.5.2.2.1.5 1In all instances where the data/sysfem report has

manual procedures by initialing and dating
the report.

copies of mass spectra of organic compoun
Exhibit C, Tentatively, ldentified Compounds, th /associated

2.5.2.2.2.1 1Initial Calibration: /All initial calibration data
y associated with the SDG. When

is performed, the

antitation reports and

calibration are labeled according to
d 2.5.2.2.1.4. Spectra are not required.

2.5.2.2.2.2 Continuing Calibration: When more than one

December, 1991 N4 Page B-11



Exhibit B VOA of Ambient Air in Canisters

*+ Continuing Calibration Data Sheet (FO

« Internal Standard Area and Retenti
VII-AAVC); and

NOTE: 1If more than one form is necessary, dup
arranged in chronological order by date o

¢« Blank Summary (FORM
« GC/MS Instrument P¢
e Intermal Standard Area and 3 VII-AAVC).

2.5.2.3.2 The quality control 3
following:

December, 1991 Page B-12



Exhibit B VOA of Ambient Air in Canisters

e Laboratory Control Sample Data

- Laboratory Control Sample Data Sheet /(FORM III-AAVC); and

- Reconstructed ion chromatograms and gquantitation reports
or legible facsimile (GC/MS), labgled actqrdin
2.5.2.2.1.2 and 2.5.2.2.1.4. Spéctya are ndt. required.

2.5.2.4 Raw data.

2.5.2.4.1 For each reported value, Contractor shall include
all raw data from the instrument use

parameters). Raw data shall contgin All ins ¢nt readouts used
for the sample results, including

2.5.2.4.2 All raw data s
GC/MS.

EPA sample number) and all
aportéd values. If the dilutions
g1l samples in a given SDG, a general

¢ these parameters is sufficient;

ment adjustments, data corrections

: alies on the measurement record,
including al, data voided or data not used to obtain reported
values and a brieX written explanation;

Data and EPA sample number for GC/MS analyses clearly and
equentially identjified on the raw data;

for sample data, including percent recovery,

December, 1991 ~ Page B-13



_Exhibit B VOA of Ambient Air in Canisters

coefficient of variation, slope and y-infercépt of linear
fit; and

+» Time and date of each analysis. Inst
submitted if they contain this info
instrument does not automatically
these must be manually entered on .3

as interference check samples apd
standards.

near range analysis

2.5.2.5 Preparation logs.
These logs must include the follé
» Date;

+ Standard weights and/or volumes;

+ Sample canister pre¢ssures;

« Sufficient informatio pnequivogally which QC

A legibl TRs and SDG Cover Sheet shall be
submitted ag d is Exhibit for all of the
samples i shall be arranged in increasing EPA
sample numbeéx orde ongidering both alpha and numeric

designations.

2.6 RESULTS OF INTERCOMPAR PERFORMANCE EVALUATION SAMPLE ANALYSES
The repoértjsg of for Intercomparison Study/Preaward
Performange ) Semple analyses includes all requirements
specified porting of sample data. The PPE sample shall
be carrfed/through the exact\same process as an analytical and field

2.7.1 The Complete.SDG File/package includes all laboratory records

December, 1991 Page B-14



Exhibit B VOA of Ambient Air in Canisters

previously
submitted to EPA as a deliverable. These items shall Pe sObmitted to EPA
as a deliverable. These items shall be submitted alofg with their Document

Inventory Sheet FORM AADC-2 (see Exhibit E for desc isn of document
numbering and inventory procedure). These items 1 are not
limited to, sample tags, custody records, sample P g

analysts’ logbook pages, bench sheets, instrumeny reé - omputer

overnight courier, priority mail,
seals, which are provided by EPA,

magnetic tape, in appropriate inst This tape
must include data for samples, bla labora--ry control/samples, initial
calibrations, continuing calibratiohs, % B as all laboratory

: ¢alibration data, standards,
blanks, and laboratory cgr ; . Qgbook should include EPA
ified by Case and SDG.

C/MS tapes for 365 days
ontractor shall submit tapes

alidity, and useability; ensure that
are maintained in an acceptable state of
etect problems through data assessment and

n specific terms, the policies, organization,

December, 1991 \\\V/ ’ Page B-15



Exhibit B VOA of Ambient Air in Canisters

objectives, functional guidelines, and specific QA/QC Actjyvities designed

December, 1991 Page B-16



Exhibit B VOA of Ambient Air in Canisters

Table B-1
Codes for Labeling Organic Data

Sample

Reanalyzed Sample . E

Sample Analyzed at a Dilution . XXXXXDL
Laboratory Control Sample Number VCLCSH4#
Laboratory Method Blank . VCBLK##
Standards . . VCSTD##i#

December, 1991 N Page B-17



.Exhibit B VOA of A:zpient Air in Canisters

SECTION 3

FORM INSTRUCTIONS GUIDE/DATA REPORTING FO

3.1 Form Instructions Guide
3.1.1 This section includes specific inst

Each of the forms is specific to a given
are arranged in the following order:

3.1.1.1
3.1.1.2

3.1.1.

3.1.20 Valires must be rgported on the hardcopy forms according to
the indiv fuctions in this Section. For example,
results for dencent¥atibns of volatile organic target compounds must
be reported to thxee significant figures if the value is greater than

December, 1991 Page B-18



_Exhibit B VOA of Ambient Air in Canisters

or equal to 10, and to two significant figures for vAl
10.

submitting data, and the format of the forms
identical to that shown in the contract. No nfurma on may be added,

characters.

3.1.2.4.2 The "Lab Code"

If a change of
, the Lab Code will

the EPA-assigned case number
ample, and reported on the Traffic Report.

" is the Sample Delivery Group (SDG)
the EPA Sample Number of the first sample
en several samples are received together

The
The SDG No.
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3.1.2.4.¢ The "SAS No." is the EPA-assigned nymbef for analyses
performed under Special Analytical Services (SAS5)./ If samples are
to be analyzed under SAS only and reported on /thede forms, then
enter SAS No. and leave Case No. blank. If gamples are analyzed
according to the "Routine Analytical Servicgs" (IFB) protocols and

have additional SAS requirements, list botH CgseNo. and.SAS No.
\::a\i@s

on all forms. If the analyses have no SAS r¢quirements, leave
"SAS No." blank. Note that some sampleS- iy an SDG may
No. while others do not.

- /

~J

3.1.2.5.1 All samples, spikes, blanks, dards shall be
identified with an EPA Sample Number. For fi
Sample Number is the unique identifying number gZiven An the

XXXXX

XXXXXRE

XXXXXDL a_segondary dilution
3.1.2.5.3 Bpa s-canisters shall be
identified A g H) e concentration in ppbv of
volatile 002, 005, 010, 020, and
050).
3.1.2.5.4 nk identifiers, these designations will

information to uniquely identify
ey identified as VCBLK#4#. The "EPA
each blank analysis within an SDG.
hieve this by replacing the two-character

GSs shal)Y be identified as VCLCSy#. The "EPA Sample
por each LCS analysis within an SDG. The

laboratory musf achjeve this by replacing the two-character "##"
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Exhibit B VOA of Ambient Air in Canisters

terminator of the identifier with one or two cha ers or
numbers, or a combination of both. For example, ssible
identifiers for volatiles-canister LCSs would be VCLCSOl, VCLCS02
etc.

3.1.2.6 Several other pieces of information afe gommon™to many of the
Data Reporting Forms. These include Lab S-n,
Received, etc. Following is a brief descri
entries.

3.1.2.6.1 "Lab Sample ID" is an opfions

internal identifier. Up to 12 alphg freric characters may be
reported here. If the contractor ¢
this field may be left blank.

3.1.2.6.2 "Lab File ID" is tKe 4 - génerated name of the
GC/MS data system file containing™ 3 pertaining to a
particular analysis. Up to 14 alpha- icscharacters may be
used here.

3.1.2.6.4 "Date Analyzed

fashion, The date of sample xece

analysis dates to ensure that holding times were not
exceeded.

3.1.2.6.5
particularly

many of the forms,
data. The identifier
indication of the
ment, and contain

an 5, drop it and 1ncrease the last dlglt
If the figure following the last

ied Mumbér of decimal places that are described in

with the spec
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Exhibit B. The raw data result §s to be rounded o hen the number
of figures in the raw data rosult exceeds the max number of
figures specified for that result entry for that 1f there are
not enough figures in the raw data result to e the specified

space for that resuit, then zeros must be used’ fo decimal places to
the specified number of reporting decimals ;Z& that “xesult~for a

specific form. The following examples are provided: e

~
Raw _Data Result Specified Forﬁat}, Correct Entry /
/) /
/ . 5.900

5.9 6.3,
b.90pn3 6.¥ / S 5.997
95, 00gn3 6/ 95.997
99599653 995.997
9995 96 999600
999959 99995.9
9999959 invalid

NOTE: 6.3 stands for a maximum of six significan
three decimal places.

and up to

3.1.3 Cover Page [COVER PAG
general comments. t which is signed by the

3.1.3.2 Under the "p? 3 - . - knter up to 7 characters
for the EPA sample nfiumber ()i ing & and duplicates) for each
required analygis i . teates must contain a "D"

alphanumeric/orde ¢/ Extended Binary Coded Decimal Interchange
Code conventiow S,/ 1 AB123A is the lowest (considering both
alpha and numeric haractrrs) EPA Sample No. within the SDG, it would
be entered in the first EPA~Sample No. field. Samples listed below it
would be i y MAB124A, MAB124B, MAB125A, MAC111A,

MAlll}},

3.1.3.3/ le humbers must be listed in ascending
alphanydmeric order, continuing to the following Cover Page if

a

3 le/ID", a Lab Sample ID (up to 10 characters)
may b agsociated EPA Sample No. If a Lab Sample ID
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3.1.3.5 Under "Comments", enter any problems encoujitexed, both
technical and administrative, the corrective action taken, and
resolution performed for all of the samples in t

associated with an SDG.

3.1.4 Analysis Data Sheet [FORM I - AAVC]

3.1.4.3 Complete the header 1nformat10n on eac
according to the instructions ection 3.1.2.

3.1.4.5 Fill in the pressure read and injection volume (trapped
sample volume) in the appropriate blank Determine the dilution
factor, if any, accg tion 4.5 and fill in the
appropriate blank

Yhe resultlng true concentration
diminants. Report analytical results to two

de ion of such flags must be explicit and must be included in the
SPG

3.Iv¢%. ; reportlng resfilts to the Agency, the following contract
specitde y The seven qualifiers defined

below are bjecy modificatlon by the laboratory. Up to five
qualifiers may~be repoyted on Form I1-AAVC for each compound. The
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Exhibit B V0A of Ambient Air in Canisters

seven EPA-defined qualifiers to be used are as folYows!

detected. The
or dilution.

U - 1Indicates compound was analyzed for but/no
sample quantitation limit must be corrécte

J - 1Indicates an estimated value. This

N - Indicates presumptive eviders This flag is
only used for tentatively ident ounds, where the
identification is based on a mass Sp ibrary search.

It is applied to all TIC results.

blank as well as 1 : :
possible/probable bls inatien_and warns the data user

: such compounds with a
: ¢ should have the

péd with an "E" on the Form I-AAVC for the

If the dilution of the sample causes any

ifjes all compounds identified in an analysis
at a secondary\dilution factor. If a sample is reanalyzed at
a higher dilution [factor, as in the "E" flag above, the "DL"

g , and all concentration values reported
AVC are flagged with the "D" flag. This flag
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X - Other specific flags may be required to prop€rly define the
results. If used, they must be fully descyibed, and such
description attached to the Sample Data S Package and
the SDG Narrative. Begin by using "X". /If /more than one
flag is required, use "Y" and "Z" as neéded~_If more than

flag to combine several flags,

"X" flag might combine the "B",
sample. The laboratory-defined fla}
letters "X", "Y", and "Z".

NOTE: The combination of flags "BU"

seconds or minutes:seconds.

3.1.5.3 If, in the opinion of the spgctral interpretation
specialist, no valid tentative ide
compound shall be reported as unkno

and enter fgund. " If none were found,

enter "0O" . provided for every
analysis, y iréd ¢ilutions _and reanalyses, even if no TICs

are found.

" entered in the box at the top
same number entered on the Form I-AAVC
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_Exhibit B VOA of Ambient Air in Canisters

identifies the EPA samples. The Canister ID for egch Sample must be
provided under the "Canister" column, if availablg.

3.1.7 Laboratory Control Sample Data Sheet [FO

3.1.7.1 Form III-AAVC is used to report the
analytes in the laboratory control samples

3.1.7.2 Complete the header information A i i tions
in section 3.1.2.

concentration obtained in ppbv calcu 2
LCS. Calculate the percent recovery of es

e analys1s of the
compound to the

and to summarize the date
, and blanks associated with

3.1.8.2 Complete ader information as in section 3.1.2. Enter
the "Lab File ID" jection containing the instrument

all ion abundances are to be normalized to
3 ; ted on Form IV-AAVC. For some of the ions,
determine thé~perceiitagé of the ion abundance to the specified mass
and report under~{to specified mass". For example, if the relative
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m/e 95" column), respectively, then enter "5.0" (
specified mass" column) as the ion abundance of mgss 96 relative to

/

ion abundance of mass 96 and mass 174 ions are 4 an (under the "to
er/the "to

mass 174.

3.1.8.5 All relative abundances must be reporfed . If
zero, enter "0", not a dash or other non-num N

3.1.8.6 In the lower half of the form, 1li \\\\\\&a(gs

order, by time of analysis (in military Refer to section 3:¥.2

for specific instructions for identifying gtandards and blanks. Enter
"EPA Sample No.", "Lab Sample ID", "L§z File ID",/"D3te Analyzed”, and
"Time Analyzed" for all standards, s

3.1.8.7 The GC/MS instrument perf mdst be analyzed again
twelve hours from the time of inject? instrument performance
check solution of BFB listed at the top rm. In order to meet
these requirements, samples, standards, or t be injected
within twelve hours of the injection of the ins ent~performance
check solution.

3.1.9 1Initial Calibration Dats

or the current data

package, regard)ess/of the 3 which the initial
calibration wag pe opent ID", "GC Column ID", and

te standard preparation method used to
The following define the acronyms

dpria

famic Dilution Direct Injection
amic Dilution via Canister
Static Dilution Bottle Technique
High Pressure Cylinder

Water Purge and Trap Method
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3.1.9.6 Enter the "EPA Sample No." and "Lab File Ip"
five calibration standards.

or each of the

3.1.9.7 Complete the relative response factor
the five calibration points, and then calculat¢ a:
relative response factor (RRF) and %RSD of th
target compound in the space provided.

alculation for
the average

3.1.10 Continuing Calibration Data Sheet [FORM)VI - AAVC] \\\;\\7
~
3.1.10.1 Each time the GC/MS system ung tinuing
calibration to check for the validity alibration, the

3.1.10.2 Complete all header inforfati as iff section 3.1.2. Enter
the "Case No " and "SDG No." for the ; '

Enter "Instrument ID", "GC Column ID", ; of the most
recent initial callbratlon 2 g
calibration procedure, the ine a~givén on Form VI.

3.1.10.3 Enter the date and
calibration standard.

a continuing
with a concen

lards added to all samples and blanks. The
en changes in internal standard responses
fication of target compounds. This form

e/ an initial or continuing calibration is
stem.
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as well as the date and time of analysis of the calibrdtion standard.
If samples are analyzed immediately following an ¥nitdial calibration,
before another instrument performance check and a tinuing
calibration, a Form VI-AAVC shall be completed gn the basis of the
internal standard areas of the mid level (10 inithal calibration
sequence standard. Use the date and time of /nalysi

standard, and its Lab File ID and areas in a of tho of d\\\\\

continuing calibration standard. \\\\\\\rg\
3.1.11.4 TFrom the results of the analy f the 12-hour calibrat'/é

standard, enter the area measured for ch/internal standard and its
retention time (in decimal minutes) der/the app op iate column. For

3.1.11.3 Enter the Lab File ID of the 12-hour caii?f%?ion standard,

each internal standard, calculate the¢ upper limi the area as the
area of the partlcular standard plug 4/ percen of its area (i.e., 1.4
lgwer limit of the
area as the area of the internal standard m 0% of its area (i.e.,
0.6 times the area in the 12 HOUR STD bo rt these values in

-the boxes labeled "UPPER LIMIT" and "LOWER spectively.
3.1.11.5 Calculate the uppey mi i tige as the
retention of the internal sfandard P C 0 seconds), and

the lower 11m1t of the retentioRn : € : time in the

sequence, enter the EPA Sample N it the area measured for each .
ime If the internal standard

under the "#" symbol.

ihternal standard that is

3.1.12.1 This form_is usqd to document the certification of canisters
prior to use.

, the results of the analysis of an
: anister. For target compounds that are not
RQL/of the compound followed by a "U". 1If the
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‘/

", /

3.1.12.5 Enter in Column 2, under the "Initial" /sp
the results of the initial analysis of a canist¢r spi
target compounds.

3.1.12.6 Enter in Column 3, under the "Fin
the results of the analysis of the spiked
seven days.

hour time period starts at the injwcti of the instrument performance
check standard. Arrange the items Ix chionological order for each
GC/MS system.

3.1.14 Sample Rece

e/ original Form AADC-1 shall be placed with
aple Delivery Group of the lowest Arabic

intact, broken) in item 1 on Form AADC-1.
bers in item 2.

rd the presence/absence of chain-of-custody

documentation, and rec
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record(s), SMO forms (i.e., Traffic Reports, Packing Lists), and
airbills or airbill stickers in items 3-5 on Form ?41. Specify if
there is an airbill present or an airbill sticker/in/item 5 on Form
AADC-1. Record the airbill or sticker number, if present.

3.1.14.4 Remove the samples from the shippin /;o tainer(s), examine
the samples and the sample tags (if present;/s; reeQrd the_condition
of the canister (i.e., intact, dent, leakiqclygzg preseixe of sence
of sample tags in items 6 and 7 on Form AA .

merits and complete the he éer
e information
le) the appropriate

3.1.14.5 Review the sample shipping dog
information described in section 3.1.2
recorded on all the documents and sample
answer in item 8 on Form AADC-1.

3.1.14.6 1If there are no problems ved dyripg receipt, sign and
date (include time) Form AADC-1, the shain-of-cystody record, and
Traffic Report, and write the sample numbers on“Form AADC-1. Record
the appropriate sample tags and assigned labsratory~gpumbers, if
applicable. The log-in date should be recorded>a op of Form
AADC-1 and the date and time,s ample receipt at e laboratory

e with a consecutive number. (Do not number
the CSF by reviewing the document numbers
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AN
not fit into a clearly defined category. The labo a;7Zy should review
AADC-2 to determine if it is most appropriate to plage them under No.
17, 18, 19, or 20. Category 20 should be used if thlere is no
appropriate previous category. These types of nts should be
described or listed in the blanks under each gpprapriate. category.

\\
~

5
Q
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3.2.2 Analysis Data Sheet [FORM I - AAVC] ///

3.2.3 Tentatively Identified Compounds [FORM 1/ - AAV \\\\\
3.2.4 Blank Summary [FORM II - AAVC] \\\\\\j7
] ~

3.2.5 Laboratory Control Sample Data Shee FORM III - AAVC

3.2 Data Reporting Forms ///“\7
3.2.1 Cover Page [COVER PAGE - AAVC] <<i;\
C>3IC]

3.2.6 GC/MS Instrument Performance Cheg
[FORM IV - AAVC]

3.2.7 1Initial Calibration Data Sheet
3.2.8 Continuing Calibration Data Sheet |

3.2.9 Internal Standard Area and Retention Times
[FORM VII - AAVC]

3.2.10 Canister Certification \ FOR}
3.2.11 Analytical Sequence [FORM ¥X -
3.2.12 Sample Receipt/Log-In Sheet [FRORM A

3.2.13 Complete SDG FiTe (CSF) Document\Inventory Sheet [FORM AADC-2]
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Lab Name:

U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

COVER PAGE AN

Lab Code:

SAS No.:

Comments:

Signature:
Date:

//

Contract No.: Z

EPA Sample No.
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Name:

Title:
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Canister

SAMPLE RECEIPT/LOG-IN SHEET

Lab Name: Contract No.:
Lab Code: Case No.; /\
SAS No.: SDG Né.: /_
/7 W,
/
EPA mp| Assigned | Spl Vol| REMARKS: Conditions
ITEM REMARKS Sample No.| / Tag/No. Lab'No: (m®) | of Samplc Shipment,etc.
1. Custody Seal(s) Present/Absenv Intact/Broken® / i / /
2. Custody Seal Nofs). /1 U/ /
N~/
3. Chain—of—Custody records| Present/Absent? \ \
4. Traffic Reports or Present/Absent* \\
Packing List J )
5. Airbill ' Sticker/Present/Absent* / _ \7\\\
Airbill No(s). NN T 7
6. Sample Tags Present/Absent* \ \ / f
Sample Tag No(s): Listed/Not Listed on COC \ \\/ /
7. Sample Condition IntactlBrokcn/lmhng \

8. Do informations on custody

records, traffic reports, and

/

sample tags agree?

Joe

9. Date Received at Lab:

[/

10. Time Received at Lab:

/

Sample Trans

——
~./

Area #:

/\\ \r\/

o~

\~

By: \ N
" If circled, contact SMO/and aftach recorbef resohgtion.
Received by:
Signature: Log—in Date:
Print Name / /
Reviewed by:
Signature: Date:
Logbook No.: \/ Logbook Page No.:

FORM AADC-1




Lab Name:

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

COMPLETE SDG FILE (CSF) DOCUMENT-
INVENTORY SHEET 7

Contract No.: V4

Lab Code:

-U. S. ENVIRONMENTAL PROTECTION AGENCY

CaseNo.:. / .

SAS No:

SDGNo.:/ / \

‘\
~

L/

~

.

~

<7 T

DOCUMENT Page Nos.

From

To

Lab M Reg

. Cover Page (Cover Page — AAVC) / /

. Sample Receipt/Log—In Sheet FORMAADC-1) / / /N7

CSF Document Inventory Sheet FORMAADC-2) / / I/

. Analysis Data Sheet (FORM I — AAVC) VAES /U /

. Tentatively Identified Compounds (FORM I — AAVE<TIC) /

Blank Summary Form (FORM II - AAVC)

. Laboratory Control Sample Data Sheet (FORM III - AAVC)

. GC/MS Tuning with BFB (FORM IV — AAVC)

. Initial Calibration Data Sheet (FORM V — AAVC) _

oloijm{~|o|wlsiw |-

ot

. Continuing Calibration Data Sheet (FORM VI — AAVC)—~——___

—
W

—
N

~
\
. Internal Standard Area and RT Summary (RORMVH—AAVC) | —
. Canister Certification Data Sheet (FORM VIN - AAVC)  / L/

o
W

. Analytical Sequence (FORMIX-AAVC) N\ \ / /

—
=)}

. EPA Shipping/Receiving Documents NV /

Airbill (No. of shipments: ) N

Chain—of—Custody Records _—~__ \ i

i Sample Tags / N NN

Sampie Log~In Sheet (Lab& AXDC-T), | N/
\Y

17. Misc. Shipping/Receiving Recofds (list indjvidual recoris) -

Telephone Logs / / / VN

\_7
] {77~

S N_/ /

18. Internal Lab Sample Traﬁfe{RecMs f

| 19. Internal Original Sample Preparation and™Apalysis Records

$ 20. Other Records (d,escnbe-or\lst) N

Z/‘\

Comm(,nls / _
. /.

e

Complcted by ( L.alN / /
Signature: Date:

Printed Namc/Tule
Audited by (EPA):

Signaturc:

Datc:

Printed Name/Tille:

FORM AADC-2



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air ~ Canister

ANALYSIS DATA SHEET

N
/ APA Sample No.
/

Lab Name:
Lab Code: - N
SAS No.: SDG No.: Nafion Dryer: ( N N
Lab Sample ID: Date Received: Instrument ID:
Lab File ID: Date Analyzed:
Canister pressure on tag (units): (
Canister pressure as received (units):_____ (
CAS RN COMPOUND NAME Q !
67—64—1 [Acetone '
75—-05—-8 | Acetonitrile s i
107—-02—-8 |Acrolein / T~ ~ |
107—-13—1 | Acrylonitrile N R ;
71-43-2  |Benzene N\ / I~/
100—44—7 | Benzyl chloride N\ N / / |
75—27—4 | Bromodichloromethane N4 ‘
74~83—9 | Bromomethane NI
106—-99—-0 |1,3—Butadiene_——~_ N\ ! ;
| 78-93—3 12—Butanone/ N\ NN\ N E
I 7T 56—23—5 | Carbon tetrAchlgTide \ \ TN ) T i
108—90—7 | Chlorobepzené ) T~V ;
75—-45—6 | Chlorodfflugfomethand —~—~_| 7 ;
75—00—3 ! Chlorgéthahe / / ™~ i
67—66—3 | Chloréform~__ / / L R
74—87-3 | Chloromethane ~Y / , L o
107—-05—1 | 3—Chloro—1>propems._ ! .
124—48—-1 {Dib loromethane N\ o
106-93—4 12—Dibromoethane ~_ 7 | o B
95—50—1 /|1, )<Dichiosgbenzene o
541-73—-Y ' ¥.3—Dichlorobsgzene . _

106—46/7 /14— Dichlorobenene\

B e ne

75-7T1~8 / . chhlorodlﬂuoromjthdhe

75—-34=3 ~L1-Dichioroethane |

107 06\9\11:12\
) —

ichloroet

Dichloroet

ne/
roet ne

156 59-2

cis— "2~ Dichldroethene

156—60-35

trans— 1.2~Dichlgroethene

78—87-5

11,2— chhlorcﬁ)sépane

10061-01->

cis—1,3~Dichloropropene

FORMI — AAVC-1



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

Lab Name:

ANALYSIS DATA SHEET

Lab Code:

SAS No.:

SDG No.:

A Sample No.

Lo -

Lab Sample ID:

Date Received:

Instrument ID:

Lab File ID:

Date Analyzed:

Canister pressure on tag (units): ( )
Canister pressure as received (units): (

/\. Nafion Dryer: (\)WN

CCthl'lV u (cm

llutlon ct

CAS RN

COMPOUND NAME

\Ceqcentra(mn (ppbv)

10061 -02—-6

trans— 1,3—Dichloropropene

1320-37-2

1,2-Dichloro~1,1,2,2-tetrafluoroethane

\\

100—41—4

Ethylbenzene o

~7

142-82-5

Heptane

87-68-3

{
Hexachlorobutadiene  \ N\ ——~— —

110—54-3

ANEAN

Hexane

167-56—1

N

Methanol

[ [~
VAVA

75—-09-2

Methylene chloride

N/

80—62—6

N\
Methyl methacrylate N\

108—10-1

4—Methyl—2--pemtanane

//\

98—-83-9

alpha—Methyl styrene \

111-65-9

ANEAN
N/

109—-66—0

Octane / / N\ )
n—Pentape / )

™~

V4

115-07-1

Propylege /

ﬁ

100—42-5

Styreng  (

79—43-5

/[ /
1,1,2,2<Tetrashloroethane

127-18-4

Tetrachloteethylede /

108—-83-3

Toluene N

120-82-1

.
1,2,4—TFsichlorobenzene N\

71-55-6

79-06—5 /

1.1,1—Trichlotoethane
lJf TM()effrqnc\]

79—01—¢/ | Arichloroethylene

| T5-69-A 7Tru,hl0roﬂu0mm1~;h\ﬁg

e .J_.__A_

. 76—13~1 { . 1.12=Trichloro—12 ijln@ormthanc .

95—63<6 1,2 4- Trimethylbefzene '

l
I
L_
I

108—67 -8~ 1,3, ><Trimethylbgnzene N

108—-05—4

"Viyl acetate  /  /

!

75—01-4

i VinyTehloride~

i
1

1330-20-7

| Xylenes, < & p/~
~/

o

95416

j Xylene, o—

FORMI — AAVC-2



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Canister

Lab Name:

TENTATIVELY IDENTIFIED COMPO

Lab Code:

Lab Sample ID:

SAS No.:

SDG No:

GC Column ID:

No. of TICs Found:

~,

EPA Sample No. ‘

é timated !
CAS RN COMPOUND oncenfratipn RT ¢ Q
;E/‘(px?w:? (minutes) ‘

. ANANVAV |

2 NRVA ;L

3 e NN

: VA N NN |
s A AN N g

: AV R |

7 7 T ~{7 |

8 {~_/ / | |

9 ~_ / | 1
10 . \ \ | i i‘
11 NN ]
12 A —~—~____/ ; o
|13 [V NN\ o .
7 ) T
15 - f

16 S~ /] . b

17 o // b
118 \ ~/ e e
19 \\// f

20 !

FORM I - AAVC-TIC



U.-S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

BLANK SUMMARY

Volatile Organics in Ambient Air — Canister

EPA Sample No.

Lab Name:
Lab Code: T~
SAS No.: \ \
Lab Sample ID: Date Analyzed: InstrumentID:
Lab File ID: Time Analyzed: / / b??n ID:
THIS BLANK APPLIES TO THE/l'/OAOWI G SAMPLES:
LaboratoryID..  / / Analysis
EPA Sample No. Sample File ™\ \Ganfstez Date Time

1

2 o~ N

3 \ \

3 . ~7

5 a4 N \

6 NN T Tz

7 N\ / [

8 NN/ /

9 N Y/

10 ' NEE

11 N N\

12 /. AN NN

13 /S /S N e~ 1IN/

14 / / ~l Y

15 / S ~_ 1/

16 VAES yavi ~

17 ~/ 7

18 ~_ /7

19 N

20 ~_

21 7 /
> YA e N :
' 23 / / N\ o
| 24 / /[ N\ ._\i'__m_ I
| 25 VRS )
e S~ ) -
| 27 \‘ / /i - o
| 28 ~_ N/ /i
i 29 ~N Y/ o

30 N T o
Comments: ~

FORM Il - AAVC



U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Canister

LABORATORY CONTROL SAMPLE DATA?%
” EPA Sampie No.

AN
Lab Name: ct No.: \
Lab Code: No.: -
SAS No.: SDG No.: />
Lab Sample ID: Date Analyzed: TInstrument ID:
Lab File ID: Time Analyzed:;/ ./ Column ID:
Injection Volume (cm®): ~/
Concentration~{ppb %
"CASRN COMPOUND NAME T—Spiked. | Reportid | Recovery
71-43-2 |Benzene NN T~ | 7
56—23—5 |Carbontetrachloride N\ \| / / |
106~93—-4 [1,2—-Dibromoethane \ \\f /
106-46—7 |14-Dichlorobenzene é
107-06—2 | 1,2—Dichlorogthane ™~ N\
78—87—5 |1,2-Dichlgfopropene \ N\
10061—02—6 |trans—1,3%Difhloroprpperie ~] \/
127-18-4 Ten'act;f)rqe]thylene / L~ \~7
79—06—5 |1,1,2—/Trichloroethade / ™~
79—01-6 | Trichloroethylene/ /
75—-01—4 |Vinylchlotde  {

%Recovery QC Limits: 60—140%

Comments:

its out of total.

FORMIII - AAVC




U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

GC/MS INSTRUMENT PERFORMANCE C
AND MASS CALIBRATION

Lab Name: Contract NoO.:
Lab Code: CaseNo/ ~. >
SAS No.: SDG No6.:
Lab Sample ID: Date Injected:
Lab File ID: Time Injected:

InstrumentHD:
GC Column ID: /

Injection Volume (cm®): ss BFB Inje/%ed (ng):
R// Z / %/Relative Abundance
m/e ION ABUNDANCE CRITERIA /' /fomfe95 | tospecified mass
50 8.0 — 40.0% of m/e 95 o~ /7
75 130.0 — 66.0 of m/e 95 ~.
95 | Base peak, 100% relative abundance NN
96 | 5.0 — 9.0% of m/e 174 N N
173 {Less than 2.0% of m/e 174 — ~. /
174 150.0 — 120.0% of m/e 95 /T~ ~
175 (4.0 — 9.0% of m/e 174 S T
176 193.0 — 101.0% of m/e 174 <~ T~ 7
17715.0 = 9.0% of m/e 176 NN AV

Y
THIS TUNE APPLIES\‘Q THE FOLLOWING:

EPA Sample No.  _—~TabSample [D | DabFieID | Date Analyzed | Time Analyzed
1 N\ NN
2 /¥ N 1L N/
3 / /. ] M
4 / [/ / TN 7
s / L /[ / ~
6 ~_ N/ /
7 ~_ 1>/
8 N N
‘ 9 M . \\
;_* 10 / \1\ \ t
TS AN ~
12 /[ /[ NEAN |
13 /7 N\ ; §
14 / L 11 | ;1
. 15 \ \ ] ] I
L 16 / / _
17 ~_ ~_ V / ‘L
18| \ N / !
191 ~_/ |
207 _ ] Y o _

FORM IV - AAVC



Lab Name:

U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air ~ Canister

Lab Code:

Case No.:

INITIAL CALIBRATIONDATA S ]
Contract Ng.

SAS No.:

SDG N J

Instrument ID:
Standard Preparation Method:

GC Column ID:

___DD(Direct) ___ DI

? njecnon mee (c?\\&

STANDARD 2 S 10 /f

20 N~ 50

EPA Sample No.

Lab File ID

/ /
v

] Date injected

4

Time injected

.

COMPOUND NAME

2

Relative Response Factor fRBF)
\g)

10

. 50

mean
RRF

%RSD

Acetone

N0

Acetonitrile

Acrolein

Acrylonitrile

\\
\\\\7

/

Benzene

Benzyl chloride

N/
A4

[

Bromodichloromethane

~

Bromomethane

AN
AN

A

1,3—Butadiene -

~

N\

2—Butanone

/A~ \

Carbon tetrachlornide

/

}
yd

<\//

Chlorobenzene

/
[/

Chlorodifluoromethane

 /

\/l/‘
VA4
v

il

Chloroethane /
Chloroform N

.

/

Chloromethane

{

3—Chloro—1-propene

~7 /
N\

O~

Dibromochloromethang— |

o~
—

\\

1,2—Dibromoethane/”

P~—

~

1,2—Dichlorocbenzefhe

AN

N .

1,3-DichlorobenZene/

AN

1,4—Dichlorobesizepe

Dichlorodiflugfométhane

|

1,1-Dichloroethane

\
A\
]

/

1,2—Dichioroethane~,

VAW

1,1-Dichloroethene

/[ 1/

cis—1,2—Dichloroethene

4

trans—1,2—Dichloroethene

1,2—Dichloropropane

cis—1,3—Dichloropropene

FORMY — AAVC-1



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

INITIAL CALIBRATION DATA SHEE

Lab Name: Contract No/

Lab Code: Case No.: \

SAS No.: SDG No/ /.
jectio
__S

Instrument ID: GC Column ID: j n\lolu{ 3):
DB HP\/ WP’
STANDARD 2 5 10/ |/ 20 50

Standard Preparation Method: DD(Direct) DD(Canj
EPA Sample No. / / JAS

Lab File ID / / /]
Date injected ! / [/ / /
Time injected . / /
Relative Respoiise Factor F) mean
COMPOUND NAME 2 5 10 50 RRF | %RS
trans-13-Dichloropropene N Do
12-Dichloro-1122-tetrafluoroethane >
Ethylbenzene VA e ~/
Heptane N
Hexachlorobutadiene ' N Y
Hexane N |\
Methanol - D /)
Methylene chloride N/
Methyl methacrylate N
4—Methyl—2—pentanone / N NN
alpha—Methyl styrene / '\\
/

\
%

Octane / /
n—Pentane / /

S
/
<

Propylene A/
Styrene 4N
Tetrachloroethylene ) N/
1,1,2,2—Tetrachloroethane N
Toluene
124—Trichlorobenzepe™ | N N
1,1,1—Trichloroethafie —T—._
1,1,2—Trichloroetjfane/ N\
Trichloroethyleng / N\
Trichlorofluorgfnethane [
1.11-Trichloro-uétriﬂtbfcgthane }
1,2,4—Trimethylbenzene~_ /
1,3,5—-TrimethylbenZene S\ /
Vinyl acetate ~. !~/ V
Vinyl chloride ] /
Xylenes, m— & p— ~./
Xylene, 0—

/
/ | //\\

~/

/

FORMYV - AAVC-2



U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

CONTINUING CALIBRATION DATA E

Lab Name: Contract No.y/ /™S

Lab Code: Case No.: / -/

SAS No.: SDG No.,~

4

EPA Sample No.:

Instrument ID:

Date Injected:

Injection Volume (cm?):

COMPOUND NAME IC mean RRF | >~ RRE %D

Acetone o~

Acetonitrile ~_ )

Acrolein 7 1

Acrylonitrile N\
Benzene NN

Benzyl chiloride BN // -

Bromodichloromethane N \/
Bromomethane N\

1,3—Butadiene g N\

2—Butanone / N\ N

| Chlorobenzene

Carbon tetrachloride /T )
/ / )
| Chlorodifluoromethane / / /

Chloroethane a4 VAV
Chloroform L /

{ Chloromethane ~ 2~ /
i 3—Chloro—1—propene S [

' Dibromochloromethane RN

i
'12—Dibromoethap€  ~_ | ~_ ' ﬁ
-1,2-Dichlorobefizene———~_ | ~/ .

'1,3—Dichlorobénzgne ~ —

' 1,4—Dichlorgbenfene
i chhlorodlﬂﬁor,gmethdne

\
1,1-Dichldroethane 1]

\
'1.2—-Dichlorbethane L / . _E___________u__._____l
i 1,1—Dichioroethere /. / ‘

H—

'cis—1,2—Dichloroeth \/ 7 e
‘trans—1.2— Dichloroethent ;
\/

11,2— Dic hloropropane

‘cis—1.3—Dichloropropene

l

FORM VI — AAVC-1



U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

CONTINUING CALIBRATION DATA SHEE

Lab Name:

Contract No.: Z

Lab Code:

SAS No.:

CaseNo:_/ / ™\ N

SDG No.: [4

EPA Sample No.:

Instrument ID:

Date Injected:

Injection Volume (cm?):

COMPOUND NAME

%D

trans— 1,3—Dichloropropene

1,2-Dichioro-1,1,2,2-tetrafluoroethane

Ethylbenzene

Heptane

Hexachlorobutadiene

Hexane

Methanol

Methylene chloride

Methyl methacrylate

4—Methyl-2-—-pentanone

sl

alpha—Methyl styrene /

/

Octane

avi

n—Pentane

Propylene / /

Styrene / [/

1,1,2,2—Tetrachloroethépe ~_

Tetrachloroethyiene

\\/

Toluene

o~
1,2,4—Trichlorobenzepe

1,1,1-Trichloroethane TN

1,12— Tnchlorgéth;me‘_\ N

Trichloroethylene/
ITmhloroﬂu romethane
112 Tmhl r0—A.2.2—trifluorocthane

1,2,4—Tri etthene B
1,3,5—TrimethylbenZene

| Vinyl acetdte
! mel chloride

Xylenes, m— & p—

/

' Xylene. o—_

~.
~Z

FORM VI — AAVC-2



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

INTERNAL STANDARD AREA AND RT SUM

Lab Name:

Lab Code:
SAS No.:

O 0~ N b W=

e e b e el e e e e
L 00 2N WO

20

Volatile Organics in Ambient Air — Canister

Chlorobenzene—d. Bty/mopﬁoromctgén> 1,4—Difluorobenzene
Area # RT #|Afea/ # #| Area # |RT #
12—HOUR STANDARD RS / /
Upper Limit ~4 /
Lower Limit o~ {
EPA Sample No. N\ \
~._D
[ T— N
N D
\ \\ 7 F \‘\/
ANANVAV
N/
L AN
VA N L NN
7 7N TN
/[ / RN
v VAR WA
~_/1/
~V
\ I~
P i N
/ TS \
/[ / ~
/ / N\
VARS Kl —
>~ | / |

AREA: Upper Limit: +40%

Lower Limit: —40% of i

internal standard ar

Ma ea.

All values outside of the QC limits must be fo

RT: Upper Limit: +0.33 minutes of internal standard RT.

Lower Limit: —0.33 minutes of internal standard RT.

‘ed by an "*" under the "#" column.

FORM VII - AAVC




U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

CANISTER CERTIFICATION
/7 EPA Sample No

Lab Name:

Lab Code:

Case No.:

Canister ID:

Leak Test (psi/kPa):Initial Pressure:

Initial VAcupm:

Final Pressure:

/
{5

Final Yacyum:

COMPOUND NAME . .

1

~2 /|

3

Unspiked

Spik&\Concenu'ation

Concentration

Thitial

Final

%D
(2and 3)

Acetone

L,

N

D

Acetonitrile

\

~/

Acrolein

o

Acrylonitrile

d

\7
y

Benzene

Z\J
/

Benzyl chloride

Bromodichloromethane

N

{
AN

Bromomethane

NI

N-Rio HENRE- NIV P [V R | S Y

1,3—Butadiene

VAN
VAR

2—Butanone / /

[y
(=]

/

Carbon tetrachloride/ 4

[onny
—

/

AV
-
7

Chlorobenzene

—
[\

/]

—t
W

Chiorodifluoromethane

—
IS

Chloroethane

/—\\

Chloroform /

—
(%]

[
(=)

~
Chlorometbéﬁe/ \ \

[
~

3— Chloyé 1 7/ propene

AN

Dibrom;z{&lléromethane

—
(o o]

\ )

—
O

1,2—- D?bsqmo\edsqne

1,2— Dichlordbenzene~.

o]
S

/
vl

[\
y—

1,3— chhlorobex%ng \/ /

1,4— chhlorobenzene\ Z

N
(3]

N
w

Dichlorodifluoromethane

FORM VIII - AAVC-1




U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

CANISTER CERTIFICATION

Lab Name:
Lab Code:
Case No.:
Canister ID:

Leak Test (psi/kPa):Initial Pressure:

Final Pressure:

~

EPA Sample No.

COMPOUND NAME

Unspiked
Concentration

“Spiked Congentration

%D

Initial

“Final

(2 and 3)

24

1,1-Dichloroethane

~/

25

1,2— Dichloroethane - N

\

~

26

1,1-Dichloroethene

[T

27

cis—1,2—Dichloroethene

28

trans— 1,2—Dichloroethene

29

1,2—Dichloropropane

30

TN
cis—1,3—Dichloropropene

31

trans— 1,3—Dichloropropgne/ \

32

1,2—Dichloro-1,11.2—tetra‘ﬁugfoethane /

/
N

N
N/

33

34

Ethylbenzene / : /
NN

Heptane

/

35

Hexachlorobutadiene \ ~

36

Z\

37

Hexane \
/

Methanol

38

N
Methylene ghlogife ™S\

~.
N
~/

39

Methyl mﬁ/thap?ylate \ \

- 40

| 4—Met})§l -—,Zf—- pentanone

—

41

42

! alpha @et@&yrene
\

A
)
/

\\_P__,/

Octane

43 {n—Pentane

~ .~/ /

.L—_.—- R B

| 44 | Propylene

~_/

45

~/

Styrene

do 1o

46

.1,1,2,2—Tetrachloroethane

e ——e -

FORM VIII — AAVC-2



U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Canister

CANISTER CERTIFICATION

/

, / 7 EPA Sample No.

FORM VIIT - AAVC-3

Lab Name:
Lab Code:
Case No.:
Canister ID:
Leak Test (psi/kPa):Initial Pressure: / Initial VActpm:
Final Pressure: / Final Vacyum:
LS
1 / | 3 4
COMPOUND NAME Unspiked [\ Spikéd Concentration %D
Concentration|  Initial Final (2and 3)
47 | Tetrachloroethylene \ :
48 | Toluene / \\ ~/
49 | 1,2,4—Trichlorobenzene NS
50| 1,1,1—Trichloroethane N\
51|1,1,2—Trichloroethane \ Xv /
52 | Trichloroethylene \ /
53 | Trichlorofluoromethane TN \
541,1,2-Trichloro-1,2,2—triflubrogthage | \ N\
55|1,2,4—Trimethylbenzene/ / L~ | \/
56| 1,3,5—Trimethylbenzept /. N~
57 | Vinyl acetate / ( / / ~/
58| Vinyl chloride ~ ./ /
59 | Xylenes, m— & p— \ 4
60 | Xylene, 0— \
OTHERS SN N ) |
1 VAV L
2 / o L
3 A\ |
4 Ji ]
5 o~ / / o
6 o~ /
7 /
1 81 e e . — ..



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Canister

ANALYTICAL SEQUENCE
Lab Name: Contract No.:
Lab Code: .2
SAS No.: .
Instrument ID: Column ID E
N/
EPA Sample No. Lab Sample ID /| Analysis,Time | Analysis Date
1 AV,
2 / / /
3 N //
4 \x - Z
5 \ \
6 o~
7 N ~\V
8 NoX— |
9 \ y ~/\\/
10 N A/
11 N
2 o AN
13 RN N
14 /TN L \/
15 v )
16 / / /S L~/
17 (N 1/ /
18 ~. V /
19 \
20 P \
21 / TN \\ \/
2 /[ [ IANAN _
23 /[ / NEA L
24 /L ) - ?
S N 7
26 . A/ i
27 ~. |/
28 \ / T
29 o

FORM IX — AAVC
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Exhibit C

VOA of Ambient Air in Canisters

Target Compound

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene

Benzyl chloride

Bromodichloromethane

Bromomethane
1,3-Butadiene
2-Butanone
Chloromethane

Carbon tetrachloride

Chlorobenzene

Chlorodifluoromethane

Chloroethane
Chloroform .

3-Chloro-1-propene
Dibromochloxromethane

1,2-Dibromoethane

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethape
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2- chhloroethylene

trans 1,2-Dichlozx

Ethylbenz
Heptane
Hexachlorob
Hexane

TABLE 1

VOA OF AMBIENT AIR IN CANISTERS
TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS  (CRQL)

107-06-2
75-35-4
156-59-2
pethy 156-60-5

100-41-4
142-82-5

87-68-3
110-54-3

* ppbv referenced to 2

CR

NDUNDNNDPONNNNDUOUONDPNNDNDMOUOUVNNMNDNRNNNNNDNDNNDNDOVOIEONDOVDUVOEUL W

December, 1991
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Exhibit C VOA of Ambient Air in Canisters

TABLE 1

VOA OF AMBIENT AIR IN CANISTERS
TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS (CRQ
(continued)

Iarget Compound
Methanol

Methylene chloride
Methyl methacrylate
4 -Methyl-2-pentanone
alpha-Methyl styrene
Octane

n-Pentane

Propylene

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
Vinyl chloride
Xylenes, m- and p-
Xylene, o-

v UMD LUVODUBIEVDLULD N VLD WD

not absolute detect m sitation limits in these tables are set
at or slightl ationy in the sample equivalent to the
concentration S - i vtandard analyzed for each analyte.

* ppbv referenced to

December, 1991 Page C-2



Exhibit C VOA of Ambient Air in Canisters

4

TABLE 2

VOLATILE ORGANIC COMPOUNDS FOR
TENTATIVE IDENTIFICATION AND DEVELOPMENT OF/ CRQE. DATA*

Target Compound

Carbon disulfide

Pyridine
1,2-Dibromo-3-chloropropane
2-Chloro-1,3-butadiene
trans-1,4-Dichlorobutene

75-15-0
110-86-1
96-12-8

Propanal 123-38-6
2-Hexanone 591-78-6
Cyclohexanone 108-94-1

1-Bromobutane

2-Methylnaphthalene
1,3,4-Trimethylbenzene 63-6
2,2-Dichloropropane

109-65-9

1,1-Dichloropropene -58-6
n-Propylbenzene 03-65-1
tert-Butylbenzene 98-06-6
sec-Butylbenzene 135-98-8
1,2,3-Trichlorobenzene 87-61-6

This/tab/le lists additionjl ¢ompounds for which the method has not been
ing the development of this document. Data
and subsequent analysis under SAS may lead to
validation of the dds /in this document for some or all of these
compounds.

December, 1991 - Page C-3
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EXHIBIT D

COLLECTED IN SUMMA® CANI RS AND ANALYZED BY
GAS CHROMATOGRAPHY/MASS 3¥ F
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SECTION 1

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6

EXHIBIT D

>

ANALYTICAL METHOD FOR THE DETERMINATION/OF
VOLATILE ORGANIC COMPOUNDS (VOCs) IN AIR
COLLECTED IN SUMMA® CANISTERS AND ANALYZEI BY

GAS CHROMATOGRAPHY/MASS SPECTROMETRY /(GC/M

TABLE OF CONTENTS

INTRODUCTION

SAMPLE STORAGE AND HOLDING 3

CANISTER PREPARATION AND CERTIFICAT

OPTIONAL GC/FID SZRE

GC/MS ANALYSIS OF\VO

REQUIREMENTS FOR DEMO
VOC ANALYSIS FROM CANIST

NG OF SAMPLES IN CANISTERS .

OM CANISTER

[ETHOD ACCEPTABILITY FOR

13

16

48
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Exhibit D ‘ VOA of Ambient Air in Canisters

1.

1

EXHIBIT D

ANALYTICAL METHOD FOR THE DETERMINATION O
VOLATILE ORGANIC COMPOUNDS (VOCs) IN/ AI
COLLECTED IN SUMMA® CANISTERS AND ANALYZED B
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (

INTRODUCTION

SCOPE AND APPLICATION

canister samples are those listed in Table™B

Required Quantitation Limits shown therein. e_methods are based on EPA

Compendium Method TO-14, "The Determination of Volati cganic Compounds

(VOCs) in Ambient Air Using S : i i ampling and Gas
tate The

urrently in use for
methods. Any reasonable

that have been collected in pressurized
alyzed by this method are listed in Table
pounds for which storage stability in

December, 1991 Page D-1



Exhibit D VOA of Ambient Air in Canisters

1.2

1.3

canisters has not been fully documented. These compoyhds/’have been
successfully measured at the parts per billion by vo

SUMMARY OF METHOD

1.2.1 1In the field, a sample of air is drawn t
comprised of components that regulate the rate
into a pre-evacuated SUMMA® passivated caniste&

attached to the canister, and the canister %
predetermined laboratory for analysis.

e gas stream by a
Nafion® dryer (if applicable), althougl/ thg¢ use of/th¢ dryer invalidates

ryogen is then
The VOCs originally
a GC column, then

removed and the temperature of the trap is
collected in the trap are revolatilized, separa
detected by mass spectrometry.

INTERFERENCES

canister cleaning app fontamination of the sampling system or
analytical system, and '} 2y _use or storage. Attention to the
i mize the possibility of contamination

3 ) to determine cleanliness. The cleaning
appayat sampling system, analytical system should be assembled of
quality components/ and each system should be shown to be free

December, 1991 Page D-2



Exhibit D VOA of Ambient Air in Canisters

1.4

leakage of ambient air into or out of the canister in the event that a

leak develops in the valve.

1.3.7 1Impurities in the dilution gas (if applicablg
organic compounds out-gassing from the plumbing ahgad 6
solvent vapors in the laboratory account for the p
contamination problems. The analytical system
free from contamination under the conditions o
humid zero air blanks. The use of tubing othe%
grade stainless steel, non-TFE thread sealan
rubber components must be avoided.

atd carrier gas,
the trap, and

whenever analysis of samples containing
analyzed. This in turn can result in f ¥ination in

subsequent analyses. Whenever an unu wconcentrgted sample is
encountered, it should be followed by am anal¥ysy p
check for cross-contamination.

1.3.9 The laboratory where analysis of volatiles rmed should be
completely free of solvents.

DEFINITIONS

NOTE: Definitions used in this d
operating procedures (SOPs) should
E260, and E355. All pertinent abbrewiat

used to obtain very low temperatures in
ical system. A typical cryogen is liquid
pan (bp -185.7°C).

cgtion of an analytical system using
d congcentrations in a form identical or very
introducing such standards
system in a manner very
process.

s of preparing calibration mixtures in

a manifold so that a flowing stream of

December, 1991 Page D-3
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calibration mixture is available at the inlet of the ghalytical system.
1.4.6 Gauge pressure: Pressure measured above ambjent/atmospheric
pressure (as opposed to absolute pressure). Zero ressure is equal
to ambient atmospheric (barometric) pressure.

1.4.7 MS-SCAN: The GC is coupled to a MS progfamped in € ode to
scan a range of ions repeatedly during the GC /  As used im~the
current context, this procedure serves as a guadbitative identific

diameter (I.D.) greater than 0.50 mm. 6 umn is a
trademark of the J&W Scientific Co. F
Megabore® refers to chromatographic cq

1.4.9 Quélitative accuracy:
correctly identify compounds.

1.4.10 Quantitative accuracy:
~ correctly measure the concentra
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2 SAMPLE STORAGE AND HOLDING TIMES

2.1 CANISTER RECEIPT

2.1.1 Receipt of each canister is recorded in a 1
dedicated to this use. The overall condition of

gauge to the canister inlet. The canister AalXe is opened briefly and
the gauge pressure (kPa, psig) is recorded.

pressure of approximately 137 kPa (20 puig gfisurye that enough sample
is available for analysis.

NOTE: Pressurizing the canister can introduce ad3itional.error, increase
the method detection limit (MDL), and consume time. “The usgr should

integrity of the sample is suspect any
I'P" .

2.2 PROCEDURES FOR SAMP
3int Alidated time of sample
receipt (VITSR) untfl leli a complete sample data

package to the Agg amples may be disposed of in
a manner that cof egulations. Disposal. is

free of all po : The canisters should not be stored
at elevate . atures may precipitate leaks and
may lead fo thefmal-a i Earget compounds.

2.3 cCo

of the VTSR.
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3 CANISTER PREPARATION AND CERTIFICATION
3.1 CANISTER PREPARATION
3.1.1 Summary
3.1.2 The SUMMA® polished stainless steel
alternate pressurization and ewvacuation.

techniques are described in this section
procedure, the canisters are placed in g

change, if any, in canister pressurg
pressurized and an evacuated state.

3.1.4 Apparatus and Materials

3.1.4.1 Canisters: Stainless steel vessels , 15-L) which
are polished internally by the SUMMA® process and with a

3.1.4.2 Vacuum pump: Capabl
absolute pressure of <0.05 mm

3.1.4.3 Manifold: Stainless steel man{fold with connections for
.simultaneously cleaping se

/.8 Stainless stee
air into canister(

ow control valve: To regulate flow of

. tsurizable water bubbler or other system
capable ° 1di ifture to the zero air supply.

3.1.4.10 Isothéxmal oyen (optional): For heating canisters.

December, 1991 Page D-6
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3.1.5 Reagents

3.1.5.1 Deionized water: High performance liqufd
(HPLC) grade for humidified zero air stream.

romatography

3.1.5.2 Cryogen: Liquid argon or liquid ni
3.1.6 Cleaning Procedure

3.1.6.1 A canister cleaning system may
in Figure D/VC-1, where cryogen is added t
zero air supply traps. Figure D/VC-5 pro¥ides a flow diagram of the
canister cleaning process by this me

pressure in the canister(s). Star
shut-off wvalve, and then open the vacu
the canister(s) to <0.05 mm Hg and hold a
one hour.

ump, close the vent
shut-Qff valve. Evacuate
uum for at least

NOTE: On a daily basis or
cryogenic traps with zero i
previous canister cleaning

rge the
ed water from

p31g) If a zero g g used, the flow rate may
need to be limited 5

3.1.6.4 Close fhe/zero aiy ¢ valve/ and allow the canister(s)
to vent down ! - hrough the vent shut-off valve.
Close the vep i

stem valve and manifold valves are in the
Place canisters, which have been
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manifold. Close the canister valves. Bring the l temperature to
100°C.

3.1.7.3 Place liquid nitrogen in the Dewar £ o immerse the cold
trap and replenish as needed during the cleanup cyel Open the

system valve and evacuate the system lines . 1f the
system lines will not pump down, the trap . correct
this, remove the cryogen and warm the trap.with a heat gun while. air
is pulled through the lines into the p

NOTE: Care should be taken to always
unless the cold trap is immersed in
through the lines to the pump. Thig¢ will ensupé that pump oil does

6 the manifold valve
and evacuate the manifold tubing to <O g. This will indicate
whether or not the canister/manifold connections~are leak-tight.

and hold at this vacuum for _a minimum of one hou Clgse the
canister valves, close the/manifd alve, and discomnect the
canisters from the manifold. <Open the manifold-walve slightly so

trap. Allow the trap to warm\ to ; Fe~and close the
system valve.

The canist®ss are teéted to ensure that the valves and seams are
leak-free. Leak testing iqvolves a pressurized and an evacuated

gak tested prior to each sampling use.

érs by pressurizing them to a gauge pressure
a (30 psig) with zero air. Measure and record
rresSure ahd close the canister valve. After 24 hours,
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3.2.3.2 Evacuate each canister to <0.05 mm Hg, recoxd the vacuum

reading, close the canister valve, and setting the ister aside for
24 hours. After 24 hours, open the canister valye aAd record the
vacuum.

3.2.4 Technical Acceptance Criteria

3.2.4.1 In the pressurized test, if leak-
pressure should not decrease by more than
the 24-hour period.

3.2.4.2 The vacuum reading in the canj
should be within 0.02 mm Hg of the i

3.2.5 Corrective Action
ssure or initial

ing from the canister
ight. Any problem

must be resolved after which the canister sha g0 a leak test
and be subject to the same griteria for leak-tigh If the
results are still not withj t he canister mMust be set

aside.
3.2.6 Documentation
Results of the leak tests shall be peported on Form VIII-AAVC.
3.3 CANISTER CERTIFICATION
3.3.1 Summary
Canister ¢k i i i o—procedures: blank analysis

e/ blank analysis is to

by the stability piked target compounds in the canister over
a one week period.

3.3.

pass the cleanliness criteria. A total
should be analyzed in ten batches to
contamination and for batch

apparatus. If and when only two or
contaminated and no batch contamination
may reduce the number of canisters tested

for cleanlinegs aftér gleaning, but must continue to check 10 percent
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3.

3.

of the canisters or one canister from each cleaning r¥n, whichever is
greater.

3 Procedure

3.3.3.2 For the blank (unspiked) an
contents of a clean canister, pressytizgd (206 Pa /or 30 psig) with
humid zero air following the preco dedure in 5.12.3.

air to 206 kPa or 30 psig.
compound at a nominal level of 10 ppbv.

isters are considered clean for a period of
If a canister is stored for a period of
Eter be ng successfully cleaned, it must be

.1 For the blank Janallysis, target compound concentrations are
S al standard quantitation method. Use the
rmine target compound concentration levels:

. _ (@ vy Eq. D/VC-1
fatrdtion, ppbv VWAL q. b/V
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where: A, = peak response of target analyte in
aliquot;

A, = peak response of target analyte

standard;

Vy = volume of sample aliquot injegted
vV, = volume of calibration standayd gliquo
and

C. = concentration of target a
standard, ppbv.

where: A4; =
and

3.3.5 Technical acceptance Criteria

3.3.5.1 No target compound shall be present in the unspiked canister

at a level higher tha CRQL. 3 al concentration of
compounds in the ganister ( arget) shall not exceed 10
ppbv.

3.3.5.2 For gpi iste acceptable percent difference

for any targe g 3 ind ppbv concentration in

aA]l be recleaned and reanalyzed
eria for cleanliness, or be set aside.

alysis, a percent difference greater than
blem with the canister, e.g., leak at

Any problem must be
anister shall undergo a spiked analysis and
iteria for cleanliness. If after
difference is still not within the limits, the
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Exhibit D . VOA of Ambient Air in Canisters

S
canister must be set aside. i ;
3.3.7 Documentation
Results of the certification of the canisfers sh be reported

on Form VIII-AAVC.

5
&
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4

4.1

4.2

4.2.2 Chromatographic column:

OPTIONAL GC/FID SCREENING OF SAMPLES IN CANISTERS

SUMMARY

APPARATUS AND MATERIALS

4.2.1 Gas chromatograph

detector, and integrator.
peak areas. Sub-ambient oven control and oven~{empebs

are required.

as DB-1, DB-5, or DB-624,

NOTE: The wider Megabore® column\is 1} e—t0 plugging as a
result of trapped water, thus reducing od for a Nafion® dryer in
the analytical system. ' tion time variability has
been observed when the Nafion® dryer is not/used to remove water vapor

consider any retention/time shi i -nt1 ications are made. The
Megabore® column has 4 < g that of a packed column,
while retaining muc i gits of narrower columns.

GC operating paramg

4.2.5 Electroni : Capable of maintaining a
constant fl i ¢ gas and canister sample flow) and
to provide analogou itds _flow anomalies (two 0-100 cm3/min
units fof aj 3/min unit for helium, or equivalent)

4.2.6 /Vaguum pump purpose laboratory pump, capable of reducing
the

4.2.7 i 4de/stainless steel tubing and stainless steel
plumbing fittin
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4.2.8 Vacuum/pressure gauges: Stainless steel gauge
measuring vacuum and pressure.

apable of

y

4.,2.9 Stainless steel cylinder pressure regulatorzs: andard, two-stage
cylinder regulators with pressure gauges for helj and
hydrogen gas cylinders.

4.2.10 Gas purifiers: Used to remove organicg
from gas streams.

4.2.11 Calibration system and manifold de
4.3 REAGENTS

4.3.1 Gases: Cylinders of helium, hydrogen
ultrahigh purity grade.

4.3.2 Liquid nitrogen:
4.3.3 Deionized water:

4.4 PROCEDURE

4.4.2 Analyze the
Use the retention

compounds in the
whether the target
calibration.

e present at concentrations higher than the
3, then the sample must be diluted as
sedtion prior to GC/MS analysis.

4.5

ocedure, if used, will have shown the
of sample components. If a dilution of the
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sample was indicated, first determine the dilution factex _needed to bring
the concentration into the upper half of the GC/MS calibrdtion, then use
one of the following procedures to dilute the sample

4.5.1 Estimate the final pressure of the canister/neefled to achieve the
dilution. Pressurize the canister with humid zerg air wh' h has been
demonstrated to be free of contaminants. Measur

pressure and calculate the actual dilution fac
equation:

where:

NOTE:

Eq. D/VC-4
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5

5.1

5.2

GC/MS ANALYSIS OF VOLATILES FROM CANISTERS
SUMMARY

In this analytical procedure, a whole air sa
preconcentrator where the VOCs are condensed on
surface (cold trap). Subsequently the condensed
desorbed and backflushed from the trap with an~{
chromatographic column. The preconcentratio
similar to that discussed in EPA Compendi
Determination of Volatile Organic Compoun
SUMMA® Passivated Canister Sampling and hromatographic Analysis”.
Other preconcentration techniques (e.g,

cted with a mass
s of the analytical

to separate the individual VOCs, which
spectrometer operated in a full scan mode.
method are diagrammed in Figure D/VC-3.

APPARATUS AND MATERIALS

5.2.1.1 Electronic mass flow\cont ors | 6 maintain constant
flow (for carrier gas and sample to provide an analog output
to monitor flow anomalies.

5.2.1.2 Vacuum pugp:— 2 aboratory pump, capable of

reducing the do
the minimum pre : ereftial necessary to maintain controlled

flow rates.

steel /cylinder pressure regulators: standard,

(dptional): consisting of Nafion® tubing

December, 1991 Page D-16
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5.2.1.8 Cryogenic preconcentrator: complete unitg~agre commercially
available from several sources. //;b:7

/
a yﬂ32 cm outside
itk 60-80 mesh Pyrex

5.2.1.8.1 The cooling unit is comprised o
diameter (0.D.) nickel tubing loop packed
beads with glass wool plugs at each end.

aluminum plate at the trap inlet and i jonal
heat to eliminate cold spots in the

contact between the heater and/th ing. Cooling is

achieved by vaporization of the shell, efficient
cooling (+120 to -150°C in 22 .) Yg/fagilitated by confining
the vaporized cryogen to the smal ume surrounding the

trap assembly.

$5.2.1.8.2 The trap assembly and chromatographic valve are
mounted on a baseplate/fitted—4mnto _the injectiomdnd auxiliary
zones of the GC on anns above the column

oven.

NOTE: Alternative trap assemb

nd /connection to the GC may be
used depending upon user’s p

5.2.1.8.3 The garri gas line\ls &onnected to the injection end

dbhe GC oven. An aluminum
ing elements to complete the

The gas chromatographic (GC) system must
programming and have a flow controller that
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5.2.2.2 Chromatographic columns: 100% methyl silicghe or 5% phenyl,
95% methyl silicone capillary columns of 0.25 to/0.33 mm I.D. x 50 m
length, or equivalent, are required to provide AepAration of the

target compounds.

5.2.2.3 Mass spectrometer: Capable of scapni
every 1 second or less, utilizing 70 volts/(n¢mi energy

NOTE: BFB criteria must be met befoye shy samples~are analyzed. Any

reanalysis at no cost to the Agenc'. fficient precision
E low acquisition of

is demonstrated to be free of all potential muinants which will
interfere with the analysis. The instrument M
outside of the facility or Lo a trapping system

parameters of interest and achleves afl .cceptable performance
ecriteria, may be used. : to mass spectrometer
interfaces constructed of all-glagg or{glass-lined materials are
recommended. Glas dd and this can be
accomplished by i

5.2.2.5 Data g

on machine r ad pectra obtained throughout
the duratio bgram. The computer must have
software tha ing any GC/MS data file for ions of a
specified mass “and plott¥ng such iomn abundances versus time or scan
number. i S is defined as a Selected Ion Current

Profile P 3 5. also be available that allows

The 1990 (or most recent) release of the
as the reference library.

prage device: Capable of recording data and
¢-term, off-line storage.
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5.2.

5.3 REAGENTS

5.3.

3 Calibration System and Manifold a

NOTE: The following calibration system is based ‘on ;;A Compendium
Method TO-14 which discusses gaseous calibratiop st/andards. Other
calibration methods such as those used in pur
may be used if, through such use, the analytifal
compromised with respect to the performance
analytical system.

5.2.3.1 Calibration manifold: Glass or/hi
(1.25 em I.D. x 66 cm) with sampling pofts/and internal baffles
flow disturbance to ensure proper mixifig./ The manifold should be
heated to 50°C.

5.2.3.2 Humidifier: 500-mL impinger flask cofitaining HPLC grade

deionized water.

5.2.3.3 Electronic mass flow controlle
one or more 0 to 10 cm®/min units for air,
cylinders in use for calibration.

On& 0 to 5 L/min unit and
on number of

5.2.3.4 Teflon filter(s):
control, best source.

5.2.3.5 Gastight syringes:
mixtures.

1

5.3.2 Helium and aj

5.3.3 Liquid ni

5.4 STANDARDS

5.4.1 The > de all standards to be used with this
contract : : m ble to verify that the standards are
certified Standard Reference Material (SRM) or to a
NIST/EPA 3 iad Rgference Material (CRM). Manufacturer’s
certific be retained by the Contractor and presented
upo

5.4.2 N ave a purity of 98 percent or greater. The
weight may be\used brrection to calculate the concentration of

the stock solutie

December,
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N
5.4.3 Commercially prepared stock standards may be used At any

concentration if they are certified by the manufactuyer 6r by an
independent source, or traceable to EPA-supplied st#Zndsfds. Fresh stock
standards must be prepared once every twelve month sooner, if
standards have degraded or concentrated. Stock sfandard®gmust be checked
for signs of degradation or concentration just i i
secondary dilution and working standards from

5.4.4 Gas calibration stock standards

Cylinder(s) containing approximatg
target compounds are used as primary
may be purchased in one cylinder or
manufacturer’s specifications for ;
VOCs in gas cylinders.

The components
inders. Refer to

5.4.5 Workiné Standards

10, 20, and
preconcentr

5.4.5.3 Inte

piking mixture containing
orobenzene-ds, and 1,4-difluorobenzene at

5.4.6

The working standard may be

delivered from~the mafifold to a clean, evacuated canister using a
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pump and mass flow controller.

5.4.6.2 Alternatively, the analytical system may be/calibrated by
sampling directly from the manifold if the flow/ratés are optimized
to provide the desired amount of calibration sfandaxds. However, the
use of the canister as a reservoir prior to i into the
preconcentration system resembles the simil
sample analysis and is preferred. Flow rages
cylinder standards (all expressed in the

and the concentrations of target compo
calculated using the dilution ratio and tlle original concentration of

each compound.

Manifold Conc. =

5.4.6.3 Example of 1 cm3/min flow of andard diluted with
1,000 cm3/min of humid air provides a nomi
calculated below:

Manifold Conc. =

ith helium for by attaching a tubing onto
After a few minutes, remove

Y in a 60°C oven and allow to equilibrate at
pout 15 minutes. Inject, with a gastight
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syringe, predetermined aliquots of liquid standards iAto the flask

making sure to keep the flask temperature constagt 60°C.
5.4.7.4 Before withdrawing aliquots from the allow the
contents to equilibrate in the oven for at 1 iputes. -

Syringes must be preheated in the oven at t

5.4.7.5 Aliquots may then be taken for
cryofocusing trap. An aliquot or aliq

5.4.7.7 Calculate the concentrati ponent in the flask
using the following equation:

Concentration, mg/L = Eq. D/VC-7

d =

Vfg
5.4.7.8 To obtain concentrations\in gpbv, the approximate volume at
the vaporized phase ez : d using the equation given in

section 5.4.8.7.

CAUTION: In the

WY -Adsorbent Preconcentration and Gas Chromatographic Analysis of
Air Toxics with an Au lect/ion/gnalytical System,” in the Proceedings of the 1990 EPA/ASWMA
International Symposium o Measurddent /of Toxic and Related Air Pollutants, USEPA Report Number
EPA/600/9-90/026, pp. 209-218.
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5.4.8.1 Obtain the standard compounds as gases or meat liquids
(greater than 98 percent purity).

5.4.8.2 Flush a 17.3 m® Teflon-lined aluminum ¢yliAder with high-
purity nitrogen gas and then evacuate.

rate by the delivery time.

5.4.8.5 Allow the contents of th
withdrawal of aliquots into the GC

Eq. D/VC-8

Eq. D/VC-9
and

Eq. D/VC-10

(standaxgy pressure);
f liquid neat standard in microliters;
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solution should be diluted according to one of th hods described

under section 4.5.

5.4.9 Standard Preparation by Water Methéds

describ«d in the procedure by Stephenson,
and summarized below.

analftes-from the water to the caniste

5.4.9.3 Spike 5 mL of water with the stock S&3
internal standard solution.

5.4.9.4 Transfer this wate e—vessel and purge the
water with nitrogen for 10 Wi om®>/min whilf being heated at

40°C.
5.4.9.5 At the end of 10 mins, fe the sparge vessel from the

: pressurize the canister with
pure nitrogen to 130 (approximately 15 psi)

may be stor‘ days in an atmosphere free of potential
contaminants.

5.5 INSTRUMENT O

, T/Slagle, "Analysis of Volatile Orgamics in Air via Watexr Methods,"”
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5.5.1.1 Sample Collection Conditions

-130 to -170°C. A
e trap during the

The cryogenic trap is at a setpoint fron
500-cm® sample of whole air is passed through ¢
sample collection period.

standards are realized.
5.5.1.2 Desorption Conditions

Desorb Temperature: 120°C
Desorb Flow Rate: 4 cm3 /g
Desorb Time: <60 sg

5.5.1.3 Trap Reconditioning Condition

Before initial use, condition the trap ight at 120°C by
& ap effluent to
the room and not to th¢ analytics Prior/to daily use,
condition the trap by ‘heating Jninutes while

] ed to the ana-

Reconditioning Temperature:
Reconditioning Time:

5.

-50°C

2 min

8° C/min

150°C

Until all target
compounds elute.
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/\\
Electron Energy: 70 Volts (nominal)
Mass Range: 35-300 amu
Scan Time: To give at least 5 scans per pgak/ not to exceed 1

second per scan.

5.6 ANALYTICAL SEQUENCE

The GC/MS analytical sequence for each 12-
as follows:

. Instrument Performance Check (BFB
. Initial or continuing calibratiop
. Laboratory Method Blank
. 1CS

. <20 field samples

. Performance Evaluation (PE) Sanlp

5.7 INSTRUMENT PERFORMANCE CHECK

5.7.1 Summary

It is necessary to esty
standard mass spectral abundance a nitiating any
data collection. The GC/MS s¥stew -1ng to the

blanks, or calibration

for the instrument
The instrument

e, period for GC/MS instrument performance
ation (initial calibration and continuing
- d ) begins at the injection of the BFB which
he labogatory submits/as/documentation of a compliance tune. The
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5.7.

5.7.4 Technical Acceptance Criteria

5.7.

3 Procedure

5.7.3.1 The analysis of the instrument performapce L£heck standard is
performed by trapping 50 ng of BFB under the opfimjzed
preconcentration parameters. The BFB is introduc from a cylinder
into the GC/MS via a sample loop valve injec similar to
that in the sample analysis section.

5.7.3.2 The mass spectrum of BFB must be
manner. Three scans (the peak apex sca
preceding and following the apex) are a

the sample analysis.

5.7.4.2 The instrument perfo 3
once at the beginning of each period during which samples,
blanks, or standards are analyzed,

5 Corrective Actiop

5.7.5.1 1If the E
retuned. It mg
quadrupoles,
acceptance cYyi

not met, the MS must be
he/ ion source, or

3 teria MUST be met before any standards,
performance evaluation (PE) samples, or required blanks are analyzed.

Reporting requirampenks are listed in Exhibit B. Results of the
B yuning are reported oj Form IV-AAVC.
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5.8

INITIAL CALIBRATION

5.8.1 Summary

met, each GC/MS system must be calibrated
concentrations in an initial calibration

target compounds.

5.8.1.2 All sample results, for samp
same 12-hour sequence as the initia

change or affect the 1n1t1-1 calibrasi -, 1on source

ime period after meeting the
acceptance criteria for the init} jbration, samples may be

analyzed.

5.8.2.3 If time emain i 2-hour period after meeting
the acceptance itgfia for the initial\calibration, a new analytical

using temperature and flow rate
Ifn section 5.5. Calibrate the

ollowing/calculations, the area response is that of

the primary~g 6n ion unless otherwise stated.
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5.8.4.1 Relative Response Factor: Calculate the ative response
factors (RRF) for each target compound to the appropyiate internal
standard (see Table D/VC-3) using the following équation:

RRF = §Xi$ Eq. D/VC-11
is™—x
where: RRF= relative response factor;

A, = area of the primary ion/foy the compound to
measured;

Ajg = area of the primary i6n for the internal standard;

Cis = concentration of intérndl standArd, spiking mixture,
ppbv; and

Cy = concentration of the Lompound/ in/the calibration

standard, ppbv.
NOTE: The equation above is valid undex Qndition that the

field and QC analyses is the same from run to xun, and that the

volume (500 cm®) of field and the trap is
2/ same units.

Eq. D/VC-12

where: RRF =

Eq. D/VC-13

Eq. D/VC-14
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™~

where: SDgpr = standard deviation of initigl rgsponse factors
(per compound);
RRF, = relative response factor concentration
level; and
RRF = mean of initial relativg respon factors (per
compound) .

5.8.4.4 Relative Retention Times (RRT):
target compound over the initial calibra
following equation:

where: RT, = retention time of the targe ; and
RT;s = retention time of the =

compound over the initial ¢
equation:

where: RRT =

). of the primary ion (see Table
nptrayion for each compound and

Eq. D/VC-17

Response Change (%ARC): Calculate the ZARC at
for each of the internal standards using the
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% 100 Eq. D/VC-18

A -
$ARC = —E_

where: %ZARC = percent area response chafige ¢
area response of the ingernal s
concentration level;

N
I

ndard at a

|
]
[
H
o)
o)
<
o
"

standard over the initial calibratio ing she following
equation:

Eq. D/VC-19

where: RT = mean retention time; and
RT = retention time for the inte

6 dard for each
initial calibration standard.

where:

5.8.5 Technical/ Acde

5.8.5.1 All imit bration standards must be analyzed at the
concentration leve gquency described in this sectlon on a
GC/MS system

pet/ compounds in the initial curve must
30 percent Up to two compounds may exceed
. the XRSD for those compounds, however,
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percent of the mean area response (Y) over the init

i%y calibration
range for each internal standard.

5.8.5.5 The retention time shift for each of
at each calibration level must be within *20.
the mean retention time (RT) over the initia
each internal standard.

ternal standards

5.8.6 Corrective Action

not met, inspect the system for problgms 7 necessary to
clean the ion source, change the co er corrective
actions to meet the initial calibrs
criteria.

5.8.6.2 1Initial calibration acceptance~griter¥a MUST be met before
any field samples, performance evaluation » , or required
blanks are analyzed. Any samples or required™% analyzed when

Reporting requirements are n Exhibit B. Results of the
‘ Internal standard

5.9.1 Summary

Prior to required blanks and after
tuning crite/ : al calibration of each GC/MS
system must : cilecked by analyzing a continuing

5.9.

f the BFB analysis meets the ion abundance
criteria for B a continuing calibration standard may be

analyzed.
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5.9.3 Procedure

Analyze the mid level standard (10 ppbv) in
has met the tuning and mass calibration criteri
procedure in section 5.8.3

GC/MS system that
following the same

5.9.4 Calculations

NOTE: In the following calculations, the

section 5.8.4.1.

5.9.4.2 Percent Difference (%D): 5 the percent difference
in the RRF of the daily RRF (12-hou ¢d Yo the mean RRF in the
most recent initial calibration. - d XD for each target

where: RRF, = RRF of the oomps ontinuifg calibration
standard; and
RRF; = mean RRF of th nd/in the most recent initial
calibration.

5.9.5 Technical Acceptan

must be analyzed at the
i in this section on a

It may be necessary to
or take other corrective

performance evaluation (PE) samples, or
yzed. Any samples or required blanks
analyzed when the continuing calibration criteria have not been met
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will require reanalysis at no additional cost to

5.9.7 Documentation

5.10 BLANK ANALYSIS

5.10.1 Summary

5.10.1.1 To monitor for possible 1 ination,
laboratory method blanks are analyged G at least once in
a 12-hour analytical sequence ps in the/analytical procedure
are performed on the blank using a equipment
apparatus, glassware, and solvents that be used for a sample

analysis.

is pressurized
ical procedure as a

5 each sample. All
ated blanks.

hefore any samples are analyzed. A LMB
S along with each batch of
gh the entire analytical

IMB analysis shai
analysis.

under sectiovn 5.12y/ "SAmple Analysis".
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5.10.4 Calculations

The blanks are analyzed similar to a field gam
equations in section 5.12.4 apply.

5.10.5 Technical Acceptance Criteria

NOTE: 1If the most recent valid calibratigq
calibration, internal standard area resp

an initial

performance check and initial calib
technical acceptance criteria.

target analyte at a
st not contain additional

is the Contractor’s responsibility
ks caused by contamimants in
: d other sample storage and
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5.10.7 Documentation

Reporting requirements are listed in Exhibi Laboratory
method blank results are reported on Form II- aboratory Blank
Summary Form. Internal standard area and RT ghall be~&abulated on
Form VII-AAVC.

5.11 LABORATORY CONTROL SAMPLES (LCS)
5.11.1 Summary

The LCS is an internal laboratory quality coptrol sample designed

¢ the Contractor
to perform the analyt1ca1 method listed in thig Eyhibit. Table D/VC-
recovery limits.

5.11.2 Frequency

The LCS must be analyzed
sequence, and concurrently Aith the

5.11.3 Procedure

5.11.3.1 Prepare a canister co
concentration of 10 ppbv for eac

ecoveries of the LCS using

~Concentration,poreed % 100 Eq. D/VC-22
centrationg,es

and RTs in i evgl standard (10 ppbv) of the initial
calibration.
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5.11.5.1 The LCS must be analyzed on a GC/MS syst
initial or continuing calibration, and blank tech
criteria at the frequency described in section 5

eeting the BFB,
cal acceptance

5.11.5.2 The percent recovery for each of the/compqunds in the LCS

recent valid calibration for each of the
less than or equal to #40 percent.

5.11.5.4 The retention time shift betweery the LCS and the most
recent valid calibration for each of fhe/interna tandards must be
within #20.0 seconds.

5.11.6 Corrective Action

5.11.6.1 If the technical acceptance cxiteria{for the internal
standards are not met, check calculations ument performance.

corrective action procedure i acceptance
criteria.

the LCS technical acceptance
from laboratory sources or any KCS =®naly -d not meeting all the
technical acceptance criteria wil} requife reanalysis at no

additional cost to the Agency.

samples :
analyzed. analyzed when the LCS

been met will require

Laboratory
s¢ reported on Form III-AAVC. Internal
lated on Form VII-AAVC.

ly analyzed by GC/MS under conditions in
for qualitative and quantitative analysis
s 5.13 and 5.14.
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5.12.2 Frequency

5.12.2.1 1f time remains in the 12-hour period/in /Ahich an initial
calibration is performed, samples may be analyfed Qithout analysis of
a continuing calibration standard.

5.12.3 Procedure - Instrumental Analys

5.12.3.1 All canister samples mugt bexat amb
analysis.

temperature before

5.12.3.2 Check and adjust the mass flow
correct flow rates for the system.

ers to provide

to the inlet of/the GC/MS

5.12. 3 3 Connect the samp e can
3 pressurized

valve, i asyy a /tee inlet to the analytical
system. < {isyer is higher than the
optimized sample flow rate so that\exce¢ss sample is vented and
exhausted from the p d sample flow is established

-50°C and -}¥50° : As\s--n as the cryogenic trap
i of -150°C, the six-port chromatographic
ap position to begin sample collection.

500 cm3, will rdsult in 10 ppbv of each internal standard

piple and internal standards are preconcentrated
the GC sampling valve is cycled to the inject
bgenic trap is heated (-150°C to 120°C in 60 sec)

on the cryogent
position and the
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and swept with helium. The trapped analytes are t ally desorbed
onto the head of the capillary column and are sepgratéd on the column
using the GC oven temperature program. The canigter/valve is closed
and the canister is disconnected from the mass controller and
capped. The trap is maintained at 120°C until/the“heginning of the
next analysis.

5.12.3.7 Upon sample injection onto the ¢
operated so that the MS scans the atomic j
amu. At least five scans per eluting chrfomztographic peak shoyld b
acquired. Scanning allows identificati
sample through searching of library sp

spectral characteristics of that compound. efr a sample is analyzed
that has saturated ions from a compound is galysis must be

5.12.4 Calculations

5.12.4.1 The egq

response factor from the analysis of the

g calibration standard or the mid level

pf the initial calibration; and

factor calculated as described in 4.5. 1If
on is performed, DF = 1.

is valid under the condition that the
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field and QC analyses is the same from run to run,/
volume (500 cm®) of field and QC sample introduc
the same for each analysis.

A -
$ARC = —<
(~4
where: ZARC = percent area regpo
A, = area response ¢ iry th¢ most recent valid
calibration;
A = area responsg o
5.12.4.3 Internal Standard Retention R if : Calculate

where: RT, =

RT =

NOTE: If the mogt
calibration,
are evaluated A

¢ must be analyzed on a GC/MS system meeting
ibration, and continuing calibration

t va¥id calibration.

in the most rete
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5.12.

5.12.5.5 The ZARC for each of the internal standa must be within
+40 percent of the most recent valid calibration.

6 Corrective Action

reanalyzed. Guidance in performing dilutj
requirement are given below.

5.12.6.1.1 Use the results of th
the approximate dilution factor y

5.12.6.1.3 Do not submit data for more thap two™apalyses, i.e.,
the original sample and.ane dilution, or, if “the sfreening

retention time for any internal changes by more than 20
seconds from the latest daily (12-hpourX calibration standard or mid
level standard if sa gd IR an inital calibration
analytical seque
functions, and

ém must be Inspected for malfunction and
When corrections are made,

e contract limits, then the problem
is considered to have been within the control

December,
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sample data from both analyses. Distinguish betw¢en the initial
analysis and the reanaly515 on a11 data dellverarle , using the

criteria, report the concentration with a For exampte
CRQL is 5 ppbv and a concentration of 2 is calculated, report as
“2J-n

5.12.7 Documentation

shall be tabulated on Form VII-AAVC:
5.13 PERFORMANCE EVALUATION SAMPLES
5.13.1 Summary
The performance evaludtio
monitoring Contractor perforgand

informed as to which compound:
concentrations.

assist the Agency in
 #1ll not be
¢ PE samples or the

5.13.2 Frequency

umidified PE samples in SUMMA®
canlsters fron the Agey The samples will come with instructions

5.13.5 Technical Accepfange Criteria

NOTE: If the mosf™xécent valid calibration is an initial
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in the PE
1 standard area
bv) of the initial

calibration, internal standard area responses and
sample are evaluated against the corresponding inger
responses and RTs in the mid level standard (10
calibration.

5.13.5.1 The PE sample must be analyzed on
the BFB tuning, initial calibration, and co

and accuracy criteria in compard e _known Yesults, as
outlined in section 6.

5.13.6 Corrective Action

5.13.6.1 If the PE

5.13.6.2 1f/ after reanglysis, the SICP areas or the RTs for all
internal stanhdards are /inside the contract limits, then the problem
with the first a -1ysis is considered to have been within the control
i , submit only data from the analysis
limits. This is considered the

then submit the SICP data and
ses. Distinguish between the initial
s on all data deliverables, using the
9d in Exhibit B. Document in the SDG
tigh and corrective actions taken.

Narrative ald inspe
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/S

5.13.6.4 When target compounds are below contracf required
quantitation limits (CRQL), but the spectra meet/th¢ identification
criteria, report the concentration with a "J." example, if the
CRQL is 5 ppbv and a concentration of 2 ppbv calqulated, report as
" 2J . "

4te acceptable
performance for compound identifidatio ification. If the
Contractor fails to meet the PE samp A ac®eptance criteria,
the Agency may take, but is not limited~fo, the following actions:
reduction of the number of samples, suspen3ion of“gample shipment, a
site visit, a full data audit, and/or require &
analyze a remedial PE samplsg

5.13.7 Documentation
Reporting requirements arg 1li
data are reported on Form I-AAVY; p al standard area and RT

shall be tabulated on Form VII-AZ

5.14 QUALITATIVE ANALYSIS

5.14.1 The compounds ‘ ction shall be identified
by an analyst competenf i i = i 6f mass spectra (see Bidder
Responsibility de pa the sample mass spectrum to
the mass spectruny spgcted compound. Two criteria

(1)

e of the GC relative retention time

¢ compare within #0.06 RRT units of
For reference, the standard must be

-erlod as the sample If coelution of

ipn chromatogram, the RRT should be assigned
profiles for ions unique to the component

5.14.3 For comparison~6f gtandard and sample component mass spectra,
mass spectra obtained on fhe Contractor's GC/MS are required. Once
obtained, these standatd/spectra may be used for identification purposes
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only if the Contractor’s GC/MS meets the daily instrume erformance
requirements for BFB. These standard spectra may be tafned from the
run used to obtain reference RRFs. '

5.14.4 Requirements for Qualitative Verification

For an ion with an abundance of 50 pe
the corresponding sample abundance

percent).

5.14.4.3 1Ions greater than 10 percent i sAmple spectrum but not
present in the standard spectrum must be.considered and accounted for
by the analyst making the comparison. ifitation process

should favor false positives.
identification criteria mus
compounds below the CRQL rg
e.g., "3J."

5, then the Contractor shall
ith quantification.

sentative identification. For this
release of the NIST Library,
be used. Computer generated library

f greatest apparent concentration not listed
entatively identified via a forward search

y after visual comparison of sample spectra

searches will the mass spectral

list assign a tentative identification using the
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//\

following guidelines:

5.14.5.2.1 Characteristic ions in the refeyencé spectrum (ions
greater than 10% of the most abundant ion)/shotld be present in
the sample spectrum.

5.14.5.2.2 The relative intensities o
agree within #20 percent. (Example:

corresponding sample ion abundance j
percent.)

the sample spectrum because of background
coeluting compounds. Data system library reduction programs can
sometimes create these /discrépanci

interpretation specialist) no\valid : :
be made, the compound should be reported as unknown. The mass
spectral specialist should g ional classification of the
unknown compound if possible unknown aromatic, unknown
own chlorinated compound).

standard method. quantification, the nearest internal standard
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free of interferences shall be used.

5.15.2.2 The formula for calculating concentratidns/is the same as
in section 5.12.4. Total area counts (or peak heiglits) from the

(i.e., flagged "J"). This estimated concentra
calculated for all tentatively identified

identified as unknowns. Q
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6.1

6.

2

REQUIREMENTS FOR DEMONSTRATING METHOD ACCEPTABILITY FOR YOC ANALYSIS FROM

CANISTERS

There are three performance criteria which mugt bé met for a

established for: the method detection limit,
audit accuracy. These criteria are a detecti
replicate precision within 25 percent, and

on performance is to
of VOCs in water to

used for analysis of an amblent air stream inst
stream from a purge and trap system. Details for~the deés
each of the criteria follow.

ermination of

METHOD DETECTION LIMIT

The procedure chosen to define tb : on limit is that
given in 40CFR136 Appendix B. The od/defection limit is defined by

concentrations, and MNthis valug by\3.14 (the Student’s t value
for 99 percent confid

Eq. D/VC-26

6.2.2 Ther Seyeral/ faftors which may affect the precision of the
measurement. : £ the compound of interest itself may have some
uch as the observation that styrene generally

shows slightly poorer pyécision than the bulk of nonpolar VOCs. The
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primary influence on precision is the concentration level of the compound
of interest in the sample, i.e., the precision degrad
concentration approaches the detection limit. A "be
replicate precision was found to be within 6-7 percent for replicate
calibration samples at the 10 ppbv level. A more

of the target compounds.
6.3 AUDIT ACCURACY

6.3.1 A measure of analytical accuracy
audit standards. Audit accuracy is define
between the measurement result and the nomi
compound;

as the/relative difference
al copicegtration of the audit

ue Eq. D/VC-27

Spiked Value - 0Ob % 100

A 1 ura . %= y
udit Accuracy Spiked value

obtain audit accuracy values.
similar values obtained from ne

for audit accuracy.
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TABLE D/VC-1. TARGET COMPOUND LIST (TCL)
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)
FOR VOLATILES COLLECTED IN CANISTER

Compound CAS RN

Acetone 67-64-1 5
Acetonitrile 75-05-8 5
Acrolein 107-02-8 S
Acrylonitrile 107-13-1 5
Benzene 71-43-2 2
Benzyl chloride 100-44-7 5
Bromodichloromethane 75-27-4 2
Bromomethane 74-83-9 5
1,3-Butadiene 106-99-0 S
2-Butanone 78-93-3 5
Carbon tetrachloride 56-23-5 2
Chlorobenzene 108-90-7 2
Chlorodifluoromethane

Chloroethane
Chloroform
Chloromethane
3-Chloro-1l-propene
Dibromochloromethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,2-Dichloro-1,
Ethyl benzene

NU\NNNNNNNNUNNNMMNNNNNNN

Heptane
Hexachlorobytad 87-68-3
Hexane \O-54-3
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TABLE D/VC-1. TARGET COMPOUND LIST (TCL)
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)
FOR VOLATILES COLLECTED IN CANISTERS

(continued)

Compound CAS RN
Methanol 167-56-1
Methylene chloride 75-09-2
Methyl methacrylate 80-62-6
4-Methyl-2-pentanone 108-10-1
alpha-Methyl styrene - - 98-83-9
Octane 111-65-9
n-Pentane 109-66-0
Propylene 115-07-

Styrene 100-42-5
1,2,4-Trichlorobenzene 120-82-1
1,1,1-Trichloroethane 71-55-6
1,1,2-Trichloroethane 79-06-5

1,1,2,2-Tetrachloroethane 79-43-5
Tetrachloroethylene 8=t
Toluene
Trichloroethylene
Trichlorofluoromethane
1,1,2-Trichloro-1,2,2-trifluoroethaié-
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
Vinyl chloride
Xylenes, m- and p-
Xylene, o-

LU NDORDNDNDRDNOUVOUDOLOVDUBUVDND VLUV DWKD
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TABLE D/VC-2. REQUIRED BFB KEY IONS AND ION ABUND /E\7CRITERIA

Mass Ion Abundance Criteria

50 8.0 to 40.0 percent of m/e

75 30.0 to 66.0 percent of

/€595
95 base peak, 100 percent/reYative abundance
96 5.0 to 9.0 percent g

173 less than 2.0 per

174 50.0 to 120.0 percent ofm/e 95§

175 4.0 to 9.0 percent of m/e 174

176 93.0 to 10).0 perce

177 5.0 to 9.0 pgrce

He normalized to m/z 95, the nominal base peak,
even though the ion aburda /f m/z 174 may be up to 120 percent that of m/z 95.
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TABLE D/VC-3.

Iarget Compound

Acetone®°
Acetonitrile®:®
Acrolein
Acrylonitrile®-°
Benzene*:°

Benzyl chloride®
Bromodichloromethane
Bromomethane*:®
1,3-Butadiene*
2-Butanone*'®

Carbon tetrachloride*:®
Chlorobenzene*:®
Chlorodifluoromethane
Chloroethane®
Chloroform®:°
Chloromethane®
3-Chloro-1l-propene®
Dibromochloromethane
1,2-Dibromoethane*-®
1,2-Dichlorobenzene®
1,3-Dichlorobenzene®
1,4-Dichlorobenzene®
Dichlorodifluoromethane*:®
1,1-Dichloroethane®
1,2-Dichloroethane*:®
1,1-Dichloroethene*:®
cis-1,2-Dichloroethene®
trans-1,2-Dichloroetheye
1,2-Dichloropropane*:°
cis-1,3-Dichloropropgne®

trans-1,3-Dichloropropene®

1,2-bPichloro-1,1,2,2-
tetrafluoroethane*:®
Ethyl benzene*:°

QUANTITATION IONS FOR TARGET COMPQUNDS

Primary Ion* / Secondary Ions

43 58

41 40

27 28
53
78
91

83 85

94 96

39 54, 27, 53, 28

72 57

117 119

112 77,114

51 31

64 29, 27

83 85, 47

52

39, 76

208, 206

109, 27

148, 111

148, 111

148, 111

87

27, 65

27, 64

96, 63

96, 98

96, 98

41, 62

39, 77

t 39, 77

135, 87

106
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TABLE D/VC-3.

Target Compound

Heptane
Hexachlorobutadiene®
Hexane
Methanol®
Methylene chloride*:°
Methyl methacrylate®
4-Methyl-2-pentanone
alpha-Methyl styrene
Octane
n-Pentane
Propylene
Styrene®
1,1,2,2-Tetrachloroethane®
Tetrachloroethene™-°
Toluene*:°
1,2,4-Trichlorobenzene®
1,1,1-Trichloroethane*'®
1,1,2-Trichloroethane®
Trichloroethene*:®
Trichlorofluoromethane®:®
1,1,2-Trichloro-1,2,2-
trifluoroethane*:°
1,2,4-Trimethylbenzene®
1,3,5-Trimethylbenzene®
Vinyl acetate
Vinyl chloride*-°
Xylenes, o-, m-, andp

QUANTITATION IONS FOR TARGET CgMP

(continued)

Primary Ion¥* ry Ions
43 71, 29
225 223
57 7
31 29
49 84, 86
41 39, 69, 100
43 58, 100
118 117, 103, 78, 115
43 41, 29, 57, 85
43 42, 41, 27, 29
41 42, 39, 40, 27
104 78, 103
83 85
129, 131,166

92

182, 184

99, 61

83, 61

132, 95

103

101, 103

120

120

86

27, 64

106
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TABLE D/VC-4. METHOD DETECTION LIMITS (MDI3

TO-14 List Lab #1, SCAN Lab #2, SIM;

Benzene 0.34

Benzyl Chloride -- -
Carbon tetrachloride 0.42
Chlorobenzene 0.34
Chloroform 0.25
m-Dichlorobenzene 0.36
1,2-Dibromoethane --
p-Dichlorobenzene 0.70
o-Dichlorobenzene 0.44
1,1-Dichloroethane 0.27
1,2-Dichloroethane 0.24
1,1-Dichloroethene --
cis-1,2-Dichloroethene --
Dichloromethane 1.38
1,2-Dichloropropane 0.21
cis-1,3-Dichloropropene 0.36
trans-1,3-Dichloropropene 0.22
Ethylbenzene 0.27
Ethyl Chloride 0.19
4-Ethyltoluene --
Freon 11 --
Freon 113 --
Freon 114 --
Freon 12 . --
Hexachlorobutadiene
Methyl Bromide
Methyl Chloride
Styrene
1,1,2,2-Tetrachloroethdne
Tetrachloroethylene
Toluene
1,2,4-Trichlorobenzete
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
1,2,4-Trimethy
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o-Xylene

MDL. The resultant list of ven /An the last column. Ten of the compounds have no listed MDLs.
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TABLE D/VC-5. SUMMARY OF EPA DATA ON REPLICATE PRECISION (RP)
FROM EPA NETWORK OPERATIONS*

Monitoring Urban Air Toxics
Compound Monitoring Program (UATMP)
Identification

%RP
Freon 12 --
Dichloromethane 16.3
1,2 Dichloroethane 36.2
1,1,1 Trichloroethane 14.1
Benzene 12.3
Trichloroethene 12.8
Toluene 14.7
Tetrachloroethene 36.2
Chlorobenzene 20.3
Ethylbenzene 14.6
m,p-Xylene 14.7
Styrene 22.8
o-Xylene -
m-Dichlorobenzene 49.1
p-Dichlorobenzene 14.7
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TABLE D/VC-6. AUDIT ACCURACY (AA) VALUES¥®
SELECTED TO-14 COMPOUNDS

Selected Compounds FY-88

From TO-14 List TAMS
AA(%), N=30

Vinyl chloride 4.6

Methyl bromide --

Freon 11 6.4

Dichloromethane 8.6

Chloroform --

1,2-Dichloroethane 6.8

1,1,1-Trichloroethane 18.6

Benzene 10.3

Carbon tetrachloride 12.4

1,2-Dichloropropane

Trichloroethene

Toluene

Tetrachloroethylene

Chlorobenzene

Ethylbenzene

o-Xylene

e
w
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TABLE D/VC-7. LABORATORY CONTROL SAMPLE
PERCENT RECOVERY LIMITS

LCS Compound

Benzene

Bromoform

Carbon tetrachleride
1,2-Dibromoethane
1,4-Dichloxobenzene
1,2-Dichloroethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Tetrachloroethylene
1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride
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TABLE D/VC-8. CORRESPONDING INTERNAL STAND OR
SOME VOLATILE TARGET COMPOUNDS FOR
GC/MS QUANTITATION /

Bromochloromethane

Acetone

Bromomethane
2-Butanone
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Methylene chloride
Vinyl chloride

1,4-Difluorobenzene

Benzene
Bromodichloromethane
Carbon tetrachloride
Dibromochloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropeng

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Chlorobenzene-d,

Chlorobenzene
1, 2-Dibromoethafie
Ethylbenzene
4-Methyl-2-pent4dnone
Styrene

1,1,2,2-T¢tragchloroethane

Toluene
Xylenes, m- and p-
Xylene, o-

NOTE: For the foll
the TCL, the interfal
one closest in r
compound. In the ome
available, ea i
assigned a sp for
quantitation

Compound

Acetonitrile
Acrolein
Acrylonitrile
Benzyl chloride

'rimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate
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Figure D/VC-1

Canister Cleaning System
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| Ar | Pressure Trap  Shuto!
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Trap Cooler
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Vacuum
shutoff D& Pressure
Zero
Shutoff
Valve
Flow
Control
Valve

ke—— Manifold
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Figure D/VC-2 />
Alternate Canister Cleaning System ;

Cable

o] -

Thermocouple N\
Vacuum Gauge
System \
Valve -
Vent ’ Cryogenic Trap
(Liquid Nitrogen)
Pump ,

L
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/

Figure D/VC-3

Generic Analysis Description for
Whole Air Samples from Canister

e ~—
P Sample
Canister Conditioner
[ ]
S
Mass , Gas , Sample
- Spectroscopy Chromat% Conditioner
L lén Trap M3 » Cryofocusing
¢ Quadrupoie MS used Sitica Cap. Col. - Separate Assembly
T od * - Head of Column
o Dther MS Types e HePurge of Solid
Sorbent

% Not used in this me
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Figure D/VC-4

Calibration Gas Generator and
Canister Analysis Schematic Diagra

L
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2ero-Air

Cylinder O
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S
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Figure D/VC-5

Canister Certification Flowchart

Evacuate canister
less than 0.05 mm
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to /|«
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%
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with zero a1l

™~
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7@

/
<

==Y
7

\\\ 1 cycle
>CRQL
S or GC/F
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///Jscn
acuate to
0.05 mm Hg
‘\\\\\\eeak test
Presg¥rﬂged Evacuated
7 stored
A/ >1 month
\\erpligé » Storage
\T\/ // stored
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Figure D/VC-6

Water Method of Standard Preparation in Canisters
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SECTION 1

INTRODUCTION

1.2 During the planning of an environmental data i program, QA
eria, and

designing a QC system to measure and document/ the it) data that will be
generated. During the implementation of th : effort, QA
activities ensure that the QC system is fugcti fecyively, and that the
deficiencies uncovered by the QC system are P After
environmental data are generated, QA activities assessing the quality

remedial decisions.

QC operations

1.3 The purpose of this Exhibit is ;
es defined above.

and the processes by which the CLP

This contract requires a variety of Q These/contract
requirements are the minimum QA/QC ope atisfy the
analytical requirements associated with Ythe mination of the different

1.4 Appropriate use of éat range of analytical

conditions encountered A 3 requires reliance on the QC

procedures and criteria i methods. The methods in this

es typical™of those received by the
However, the validation of these

y perform equally well for all samples

Inaccuracies can result from causes

collected under actual field
: alfunctions, and human error.

such as sampling

Therefore, the Q is indispensable.

1.5 The datd a Q pcedures are used to estimate and evaluate
analytical e the necessity for or the effect of
corrective/acyi . for evaluating the analytical results
include indicators of quality such as precision,

accuracy, gdr quantitative and qualitative indicators.
In addition, g ylew of the activities required in an
integrated program : ironmental data of known and documented
quality required to objectives.

December, 1991 Page E-1
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e internal QC
determined by
ished by the
data users,

1.6 Necessary components of a complete QA/QC program incl
criteria that demonstrate acceptable levels of performance),
QA review. External review of data and procedures is acgom
monitoring activities of the National Program Office, Régio
Sample Management Office, NEIC, and EMSL/LV. Each extgrn
accomplishes a different purpose. These reviews are
sections of this Exhibit.. Performance evaluation s
QA reference for the program. A laboratory on-site
part of the external QA monitoring. A feedback 1l¢
the various review functions to the contract labg
communications with the Administrative Project Pffjcers (APOs) and Technical
Project Officers (TPOs).

1.7 This Exhibit is not a guide to construg , QC systems
or a QA organization. It is, however, an e

requirements of the CLP. It outlines some mIni andz

programs. It also includes specific items that red in a QA Plan and
by the QA/QC documentation detailed in this contrac ery of this

stand alone, and limits the need for
analyst, at a later date, if some agpect o

v Standard Operating
of this Exhibit.

nalysis of laboratory performance evaluation
gence to corrective action procedures.

laboratory evaluations, including
adhere i i procedures.

Regional review.

December, 1991 Page E-2
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1.8.8 Submission, upon request, of GC/MS tapes and apphicable
documentation for tape audits.

/ '/'}
1.8.9 Submission for Agency review of all original/éo (mentation

generated during sample analyses.

5
Q

December, 1991 Page E-3
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N

SECTION 2

QUALITY ASSURANCE PLANS

2.1 The Contractor shall establish a QA program wit
providing sound analytical chemical measurements. i
incorporate the QC procedures, any necessary corre

production.

2.2 As evidence of such a program, the Cont
Quality Assurance Plan (QAP) which describeg

2.2.2 Ensure that analytical measurement systems 3
acceptable state of stability anpd roducibility .

2.3 The QAP must present,
objectives, and specific QA

dble, SOPs pertaining to

each element shall be ipcl p of the QAP. The QAP must
be available during Ony/Si eVa nyand upon written request by
the Administrative Prg 1 nformation relevant to the
preparation of a QAP/can’b publications(2.4),

Organization dnd Personnel

QA Management

Organization;

Assignment of QC and QA responsibilities; and

December, 1991 Page E-4
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- Reporting relationships. ”;7
+ Personnel; ///
/
- Education and experienge rgquil
to this Contract; and

- Staff resumes;

ment3\pertinent
- Training progress. \\\\\\
« Facilities and Equipment;

- Instrumentatio

i/ backup, :;;Zrnatives; and
Vi

- Maintenance 4ctivities d schedules.
« Document Control;

- Laboratory notebook policys

- Sampl¢ and data ing/custody~procedures and

docunentdtien

Datd collection procedures;

DAta reduction procedures;

December, 1991 Page E-5
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¢« Quality

Data review procedures; //
Data reporting and authorizatibn procedures; and

Data management procedurgs.

Control Program; and

’

December, 1991
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SECTION 3

STANDARD OPERATING PROCEDURES

3.1 1In order to obtain reliable results, adherence tg p
methodology is imperative. In any operation that is/peyformed

Operating Procedures (SOPs). As defined by the EPA
document that provides directions for the step-b :
operation, analysis, or action which is commonly actepted as the method for
performing certain routine or repetitive tasks

., clear,
it duplication of
the Agency, must

comprehensive, up-to-date,
results by qualified analysts. All SOPs,

reflect activities as they are currently perforims In
addition, all SOPs must:
3.2.1 Be consistent with current EPA regulations, guil ings, and the
CLP contract’'s requirements;
3.2.2 Be consistent with instrus urer's spegific instruction

manuals;

A complete set of SOPs shall be bound tpgether and available for
: ; ite evaluations, laboratory

December, 1991 Page E-7
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3.2.10 Be subject to a document control procedure whi
of outdated or inappropriate SOPs.

pfecludes the use

3.3 SOP SPECIFICATIONS AND FORMAT
3.3.1 An SOP is defined as a written narrative tep scription

of laboratory operating procedures including eyamples of Iaborat
documentation. The SOPs must accurately desc

basis for laboratory evidence audits.
3.3.2 The format for SOPs may vary depemnding upon fhe kind of activity
for which they are prepared. However, at a 0, the following
sections must be included.
3.3.2.1 Title page.
3.3.2.2 Scope and applicaty
3.3.2.3 Definitions.

3.3.2.4 Procedures,

December, 1991 Page E-8
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3.4.1.1 Sample receipt and logging

3.4.1.1.1 The Contractor shall have/written SOPs for
receiving and logging in the samples. ,The procedures
shall include, documentation of t fo

information:
) Presence or absence o
forms;
. Presence or absencé o
stickers;
. Presence or abgenceé A/Trgdffic Reports or

. Presence or abse ody seals on shipping
and/or sample containers &nd their condition;

December, 1991 Page E-9
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3.4.1.2.2 If the Contractor assigns updique laboratory
identifiers, written SOPs shall include description of
the method used to assign the unique/laporatory
identifier and cross-reference to sample number.

3.4.1.3
authorized personnel who have accey
areas.
3.4.1.4
3.4.1.5
sha

ple receipt, sample storage, sample
sample preparations, and sample

Aboratory documentation used in the sample
eceipt, sample storage, sample transfer, and
sample analyses.

December, 1991 Page E-10
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3.4.1.6 Laboratory document and information con

3.4.2 Analytical SOPs

The Contractor shall develop and use adequedte itten SOPs to

3.4.2.1 The Contractor shall have wrjtten SOPs for preventi
sample contamination, during sample preparation, cleaning of
glassware, storage, and analysis.

3.4.2.2 The Contractor shall hav suré traceability of
standards used in sample analysj

3.4.3 Quality Management SOPs

3.4.3.1 The Contractor shall have writte or technical and
package

preparation, laboratory data elf Anspection

system. The procedures /shall incClud mited to

documenting the following
3.4.3.1.1 Data flowand

3.4.3.1.2 Procedures fur measGring precision and accuracy.

PE samples, etc.).

ons, and resumption of analytical processing.
r from internal audit (i.e., QA feedback).

entation of audit reports, (intermal and
onse, corrective action, etc.
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/
3.4.3.2 The Contractor shall have written SOPg f
and assembly of all documents relating to eac
technical and managerial review. Documents
Case-specific basis. The procedures must
documents including logbook pages, sample
chromatographic charts, computer printoufs,
correspondence, and any other written dgc
to the Case are compiled in one locatig
The system must include a document m
procedure. For more information co
case file preparation, see Section

organization
EPA Case, including
ha)Yl be filed on a

procedures shall include but imite 6 documenting the
following information:

3.4.3.3.1 Procedures for controMing and estimating data
entry errors.

December, 1991 Page E-12
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3.5.2 All confidential documents shall be under the s ision of a

designated Document Control Officer (DCO).

3.5.3 Any samples or information received with a rgquest of

confidentiality shall be handled as "confidential. ASseparate locked
file shall be maintained to store this informati
segregated from other nonconfidential informati

by the DCO. The documents shall be returnéd o the locked file at the
conclusion of each working day. Confidenti informAtTyn may not be

reproduced except upon approval by the BPA (
will enter all copies into the documeng

Contracting Officer. The DCO shall remd n the cover page of
any confidential information disposed of fo gar and shall keep a
record of the disposition in the Confidential

3.6. SOPS DELIVERY REQUIREMENTS

a complete set of
/ SMO and EMSL/LV.
opies of SOPs

e been written shall be sent
and NEIC (evidentiary SOPs).

Within forty-five (45)
SOPs relevant to this contract

which have been amended or new SOPs\whi
to the TPO, EMSL/LV (quality assurance SOPs

December, 1991 Page E-13



Exhibit E VOA of Ambient Air in Canisters
/T

SECTION 4

CHAIN-OF-CUSTODY

environment. An essential part of hazardous waste i
that the evidence gathered be controlled. To accon

procedures have been established.

4.1 SAMPLE IDENTIFICATION

4.1.2 Each sample and sample preparation contai all be labeled with
the EPA number or a unique laboratory identifier. Vi
identifier is used, it shall be fre. EPA/ number .

4.2 CHAIN-OF-CUSTODY PROCEDURES

2 g/colled ¥d, the custody of
EPA samples must be traceable from the timé the samples are collected
until they are introduced as evidence\in legdl proceedings. The
applies:

4.2.1 It is A

4.2.4 1t is designated secure area (secure areas shall be
accessgib ¥ 2

4.3 SAMPLE RE
4.3.1 e signate a sample custodian responsible for
recei
4.3 signate a representative to receive samples
in the e le fcustodian is not available.

4.3.3 The cond

be inspected upon receipt/by the sample custodian or his/her representative.
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act) shall be
representative.

4.3.4 The condition of the custody seals (intact/not }
inspected upon receipt by the sample custodian or his

all check for the
ing the sample

4.3.5 The sample custodian or his/her representati
presence or absence of the following documents accompa
shipment.

4.3.5.1 Airbills or airbill stickers.
4.3.5.2 Custody seals.
4.3.5.3 EPA custody rcords.
4.3.5.4 EPA traffic reports or BAS

4.3.5.5 Sample tags.

jon, broken
g., leaking sample

problems such as absent docume)
custody seals, and unsatisfacto
bottle).

4.3.8 The Contractor shall record the sofution of discrepancies and
problems on Telephone Contact Logs.

ded on appropriate Form
gsentative as samples are

Jsence and condition of custody seals on
¢ containers.

ample bottles.
Presence Qr apsence of airbills or airbill stickers.
Airbill or/airzbill sticker numbers.

resence /or aAbsence of EPA custody records.
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4.3.9.8 Presence or absence of EPA traffic repdrtg or SAS packing
lists.

4.3.9.9 Presence or absence of sample tags

4.4 SAMPLE TRACKING PROCEDURES

The Contractor shall maintain records de ¢ aYl phases of sample
handling from receipt to final analysis. The records sKall include
documentation of the movement of samples and prepated samples into and out of
designated laboratory storage areas.

December, 1991 Page E-16
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SECTION 5

DOCUMENT CONTROL

when the project is completed. Accountable documengs
laboratories shall include but not be limited to
records, sample work sheets, bench sheets, and o er documents relating

prior to the delivery schedule.

5.1 PREPRINTED LABORATORY FORMS AND LOGBO!

-’entered into
are compiled,
ated logbook

rlgned by the person

responsible for pgrfofmi g iz ] ’ e time an activity is
performed.

5.1.4 Logbook emtri shall We dated (month/day/year) and signed by the
person respon51ble performing the activity at the time an activity is
performed.

équence of individual instruments. Because
¢ copies of the instrument run logs to the EPA,

December, 1991 Page E-17
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5.2

/
the laboratory may exercise the option of using only JVabofatory or EPA
sample identification numbers in the logs for sample/ID father than

5.2.3 Original documents which include information rezlatipg to more than
one SDG shall be filled in the/CSF o est SDG numb¥r. The copy(s)
shall be placed in the other : hall record the

following information on the co

e document control officer
atipn on sample tags, custody
nsfrument logs, and other

logbook pag
records, re-gp ation Arecdrds, re-analysis records, records of failed

shall be inventorieéd
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5.3.3 The Document Control Officer (DCO) shall be res ible for
ensuring that all documents generated are placed in tlie F for inventory
and are delivered to the EPA. The DCO shall place the gample tags in

plastic bags in the file. Figure E-1 is an example/of/a document

inventory.
Figure E-1 <<:///

Document Control f#*

232-2-0001 1
232-2-0002 Chain-of -Custody Records 2
232-2-0003 Shipping Manifests 2
232-2-0004 Sample Tags

232-2-0005 SMO Organits Tr

232-2-0006 Analysis

232-2-0007 Analysts'’

232-2-0008 GC/MS and GC

etc. etc.
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/
5.5.3 A copy of the transmittal letter for the CSF wyll be sent to the
NEIC and the SMO.

5.5.4 The Document Control form is used to documeAt the receipt and

each SDG package.
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SECTION 6
ANALYTICAL STANDARDS REQUIREMENTS ///i;7

purpose of traceability. All contract laboratories
prepare from neat materials, from cylinders of comp

material, or purchase from private chemical supply
necessary to successfully and accurately perform thle analyses required in this
protocol.

6.1 PREPARATION OF CHEMICAL STANDARDS FROM

6.1.1 A laboratory may prepare their chemica dards from neat
materials. Commercial sources for neat chemi andards pertaining to

analytes listed on the TCL are given in Append he "Quality
Assurance Materials Bank: Analytical Reference Sta ¢ _Seventh
Edition, January 1988. Laboratg ghest purity
possible when purchasing neat c¢hemica anda ; ds purchased at

less than 98X purity must be d gher purity could

not be obtained.

6.1.2 Neat chemical standards must\be kep frigerated when not being
used in the preparation of standard 1 . Proper storage of neat

6.1.3 The purity of 4 pes he misrepresented by a
chemical supply housé. i purity is needed to calculate
the concentration g 3 lard, it is the contract
laboratory’s responsipility tg - icgl documentation ascertaining
that the purity e ) stated. Purity
confirmation, w} ould use elther differential scanning
with flame ionization detection, high
phy, infrared spectrometry, or other

- Wt. of pure compound Eq. E-1
(percengpurlty)
100

i" is that required to prepare a specific
of a specified concentration.
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6.2

possible that a mislabeled compound may be received frow a chemical
supply house. It is the contract laboratory’s respgnsibility to have

preparation of solution standards are correctly i >
Identification confirmation, when performed, ~apnalysis on
at least two different analytical columns, or i
techniques.

6.1.5 Calculate the weight of material to
volume taking into account the purity of
concentration. A second person must verjfy the accuracy of the
calculations. Check balances for accurgcy ®i : f standard
weights. All weighing should be perfoy ghalytical balance to
the nearest 0.1 mg and verified by a ¢ . /The solvent used to

dissolve the solute should be compatible e pfotocol in which the
standard is to be used; the solute should bd e, stable, and
nonreactive with the solvent. ; ers, the solvent

is humid zero air.) In the case of a multicompone sion, the
components must not react with e¢a other.

prepared from neat standards. dilutions/must be traceable
back to the primary standard.

determining their concer 5

second person. : 2 he refrigerated when not in
use. All solution sfang are \to be clea y Aabeled as to the identity
of the compound or tompounds, 3 date prepared, solvent, and

6.2.1 As discussed i D, the Contractor may prepare gaseous

standards in a dynamlc s i system from compressed gases traceable to
a National Ips - 3 IST) Standard Reference Material
(SRM) or : ertyfied Reference Material (CRM). The
componen v od i linder or separate cylinders. Other
methods/of faseous standards preparation are described in Exhibit D. For
these Altg squivalence must be established by the

Contra . In either method, the
Contfacto rlify that the standards are certified.

Manu f analysis must be retained by the

Contract- request.
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6.3 PURCHASE OF CHEMICAL STANDARDS IN SOLUTION

6.3.1 Solutions of analytical reference standards c#n bé
Contractors provided they meet the following criteria.

purchased by

. Mass spectral identification confi
material;

. Purity confirmation of the

. Chromatographic and quantitative doc
solution standard was QC{checked acgording to the following
section.

6.3.1.2 The Contractor must purchase s
quality is demonstrated statistically and a
of the supplier’s choice Qne way this can be “demopstrated is to
prepare and analyze thrge solutiom gh standa¥d, a low
e-Larget conce ation (see parts a

and b below). The suppligr n that the
analytical results for the pdaprd and low standard are
consistent with the differen R, § etical concentrations.
This is done by the Student’s g-test/in part 6.3.1.3 which
follows. 1If this is achieved, pplier must then demonstrate

An aliquot of the first
sed to the intended concentration (the

¢ a concentration ten percent greater
2 standard. This is called the "high
standard". e Yurther aliquot is taken from the second
solution and §iluted to a concentration 10 percent less that
the target st3gndard. This is called the "low standard";
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/
standard, target, high standard, low stagdard, target
standard, high standard; and

. The mean and variance of the six results r each solution
must be calculated.

Y, + Y, + Y, + Y, + Y +
6

§ q. E-2

Mean =

The values Y;, Y,, Ya, .../ represent Ahe/results of the six
analyses of each standard.

and high standards are des 2, and Mg,
respectively. The variances the léw, target, and high
standards are designated V;, V,, spectively
Additionally, a pooled variance, Vp, caleulated.

v, = Eq. E-4

If the square root of Vp\ isVlegs than one percent of M,,
then M;2 /10,000 is to be ‘ysed(as the value of Vp in all

Eq. E-5
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M, K
I - (%) - (575
V. 0.5
P
(4

—£)

)

TEST STATISTIC =

If overlap is observed,
demonstrate the ability to

-site inspection visits. Documentation of
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N

for verification
efitation is
nt to EPA, such
for a period of

standards preparation may be required to be sent to E
of contract compliance. In those cases where the do
supportive of the analytical results of data packaggs

documentation is to be kept on file by the laboratgrie

one year.

&
S

December, 1991
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SECTION 7

METHOD SPECIFIC QA/QC REQUIREMENTS

D for samples of ambient air in canisters. Thls Sg
comprehensive QC document, but rather as a guide

. Blank Analysis;
. Laboratory Control Sample An
+ Sample Analysis;

gn Times; and

7.3

the laboratory shall
each use, the laborato
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procedure; however, no subsequent analytical confirmation/of cleanliness
is required before use,.

7.3.4 As a blank check of the canister(s) cleanup /procedure, the final
humid zero air fill of 100% of the canisters must/be analy»ed until the
cleanup system and canisters are proven reliable/as /outlhd Exhibit

7.4 GC/MS Mass Calibration and Ion Abundance

calibration, mass resolution, and mass transmission
accomplished through the analysis

7.4.3 The key ions produced during‘the\a
respective ion abundance criteria musk be’ me

7.4.4 The documentatior
Instrument Performance

7.5 GC/MS Initial Caliby

7.5.1 Prior to the :nalysis -f gamples~and equired blanks, and after

sing the assignment of internal standards
Exhibit D, Table D/VC-8.
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7.5.5 The calibration of the GC/MS is evaluated on the
magnitude and stability of the relative response fact RRF) of each
target compound. The minimum RRF of each compound i initial
calibration and the percent relative standard deviafior/ (4RSD) across all

is of the

7.5.6 The documentation includes reporting dat
data system printout for the analysis of each
and the mass spectrum of each target compound

i i sta'hd@{fl5
7.6 GC/MS Continuing Calibration for Target Compounds \\\\\\\\«

the frequency given in Exhibit D, Sectio
report results.

basis of the magnitude of the re
difference between the average /RR

7.7

standards, samples,
analytical results

sed as internal standards are given in
of each internal standard in the aliquot of

ot /vary by more than a factor #40 percent from
standard in the associated continuing
, the retention time of an internal
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7.

in the continuing calibration standard. Internal stan areas and

retention times are reported on Form VII-AAVC,

Sample Analysis
7.8.1 The GC/MS must be set up per requirements D and meet
BFB instrument performance and mass calibration £riferi
7.8.2 The internal standard must be added at in
Exhibit D, Section 5.12.

7.8.3 Guidelines for qualitative verificatioff must be met as discussed
in Exhibit D and outlined below:

7.8.3.1 All ions present in the
relative intensity greater thaq :
the spectrum equals 100 percent) s : ent in the sample
spectrum.

standard mass/spectra at a

Exhibit D. L e of 50 percent
in the standard_spectra, ample abundance must
ent/ in the sample spectrum but
The
verification prge All compounds
meeting the ide be reported with their
spectra. Fo b CROL report the actual value

followed by /a

sities of major ions in the reference
than ten percent of the most abundant ion)
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t in the
background

7.8.4.4 1lIons present in the sample spectrum byt
reference spectrum should be reviewed for posgib
contamination of presence of coeluting compoydndy.

coeluting compounds. Data system librz
sometimes create these discrepancies.

7.8.5 Results are reported on Form I-AAV(.

compound.

7.9 Laboratory Method Blank Analysis

proceeds.
be reanalyze-
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7.10 Performance Evaluation (PE) Samples

7.10.1 Performance evaluation (PE) samples are intended £o assist the

Agency in monitoring Contractor and method performapice.,/ The laboratory
will not be informed as to which compounds are confain
samples or the concentrations.

technical acceptance criteria at the freque
Exhibit D.

7.10.4.2 The PE sample
Exhibit D.

the PE Sample p
outlined in Sé
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;N
/

SECTION 8
REGIONAL DATA REVIEW
8.1 Contract laboratory data are generated to meet

Regions. 1In order to verify the usability of data
each Region reviews data from the perspective of en

been developed jointly by the Region and the Nationgl Program Office. Eac
Region uses these guidelines as the basis for data evaluat'on. Individual
Regions may augment the basic guideline review/ prg th 3dditional review
based on Region-specific or site-specific co reviews, like
the sites under investigation, vary based op ¢ nature/of /the problems under
investigation and the Regional response app :
circumstances.

8.2 Regional data reviews relating usability of the“dg Po. a specific site
are part of the collective assessment process. plement~the review

done at the Sample Management Office i
contractual discrepancies, and the

laboratory administration and management and may/be/used to take appropriate
action to correct deficiencies in the Contradtof’s/performance.
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SECTION 9 />
/

LABORATORY EVALUATION SAMPLES

performance that can be tracked over time, an exter
program is an essential feature of a QA program.

Contractor and method performance, Contractors pay
comparison studies conducted by the EPA. Resultg
laboratory evaluation samples will be used by tHe

quantification, and sample contamination.
quantification of target compoun eported values using
population statistics. sn any given laboratory
evaluation p ' hanticipateqd difficulties with a
particular sample. e the compounds spiked into the
sample are not spec1f1c act. Contractors are required
to use the NIST/EPA/MSDC j : tentatively identify a

: . action that are present above

5ory evaluation samples will
follows:
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Contractor may expect, but EPA is not limited to, following actions:
reduction of the number of samples sent under the act, suspension of
sample shipment to the Contractor, a site visit, a full dasa audit,
analysis of remedial PE samples, and/or a contragct 54 such as a
Cure Notice.

bing that corrective
s capability to meet
ation of full sample

NOTE: A Contractor'’s prompt response demon
action has been taken to ensure the Contra
contract requirements will facilitate cont
delivery.
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SECTION 10

GC/MS TAPE AUDITS

Generally, tape submissions and audits are requeste
reasons:

. Program overview;

. Indication of data quality proble
"data reviews;

. Support for on-site audits; an
. Specific Regional requests.

10.2 Depending upon the reason for an audit, the tapes ecent Case, a
specific Case, or a laboratory evaluati Tape
audits provide a mechanism to asses quirements and
to ensure the consistency of data ré oppy diskettes
with that generated on the GC/MS tape ]
monitoring of Program QC requirements ax erence df the Contractor
to internal QA procedures. In addition, 5 andifs enable EPA to evaluate

required tapes and al

within seven (7) days of hqtificatdon.’
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SECTION 11

ON-SITE LABORATORY EVALUATIONS

11.1 At a freduency dictated by a contract laborato
Administrative Project Officer, Technical Project O
representative will conduct an on-site laboratory

process incorporates two separate categories:
and an Evidentiary Audit,

11.2 QUALITY ASSURANCE ON-SITE EVALUATION

acceptable performance of analytical and QC procedu
should expect that items to be mani
to the following items:

11.2
to Contractor is integrated in a profile
packay : ng/the evaluation. Items that may be included

are previeus on ] laboratory evaluation sample scores,
data,/ Refional QA materials, GC/MS tape audit reports,

results of CCS, d ddvra tfend reports.
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11.3 EVIDENTIARY AUDIT

11.3.1 Evidence auditors conduct an on-site laboratory evaluation to
determine if laboratory policies and procedures are/in/place to satisfy
evidence handling requirements as stated. The ev;dencé\ég?it is
comprised of the following three activities.

11.3.1.1 Procedural Audit

The procedural audit consists o
actual standard operating procedure
documentation for the following labor

rgview and examinat
and accompanying

ory operations:

¢« Sample receiving;
« Sample storage;

¢« Sample identification;

¢« Sample security;

ject file evidence audit consists of
*he analytical project file
eview the files to determine:
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+ Identification of :tivity recorded or/ th¢ documents; and

* Error correction methods.
11.4 DISCUSSION OF THE ON-SITE TEAM'S FINDINGS

The QA and evidentiary auditors discuss
Administrative Project Officer/Technical Proje
debriefing the Contractor. During the debrigfing
their findings and recommendations for corrgct
the Contractor personnel.

11.54CORRECTIVE ACTION REPORTS FOR FOLLOW-THE : ‘ Y ASSURANCE AND
EVIDENTIARY AUDIT REPORTS

11.5.1 Following an on-site evaluation, entiary audit reports
which discuss deficiencies found during the™a

forwarded to the Contractor s the corrective
actions taken to resolve the deficiencies discussed durinp the on-site
visit and discussed in the on-s e
Administrative Project Officer/ Technica i i > EMSL/LV

identiary report)

the Contractor. If S0Ps are requirad tb itten or SUPs are required
to be amended, the Contractor must pryvide the SOPs to the Technical

the Contractor.

11.5.2 1If the Conptra i 3 gpriate corrective action to
resolve the defig¢i i i 1¢_on-site reports, a Contractor
may expect, but/the Ag the following actions:

q 0 ampples sent under the contract, suspension of
sample shipment to the_Contratctor, a follow-up site visit, a full data
audit, analysis of remédjal PBE\samples and/or contract sanction, such as

a Cure Notice
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SECTION 12

]

QUALITY ASSURANCE AND DATA TREND ANALY

aspects: compliance with contract-required QC, usabilit
package evaluation. Problems resulting from any of/ths
determine the need for a GC/MS tape audit, an on-s -
and/or a remedial laboratory evaluation sample. additi ibed 7in
the methods provides information that is contin used by the Agency
assess sample data quality, Contractor data qu; and Program data quality
via data trend analysis. Trend analysis is ag entering data into
a computerized data base. Statistical repor, specific
anomalies or disclose trends in many areas, ollowing, are
generated from this data base:

. Laboratory Control Sample;

. Blanks;

GC/MS Instrument Perforfiance

12.2 Program-wide statistical results are ¥
to observe the relative perfot of each ctor using a given protocol
against its peers. The r i i

laboratories. The resul

12.3 Contractor pertfe ime is monitored using these trend analysis
techniques to detect dep f Contractor output from required or desired
warning of Contractor QA/QC problems

which may not be ts of an individual case.

12.4 As a fyfthe afm, the data base provides the
information g Lish performance-based criteria in updated
analytical , where adyis§ry criteria have been previously used. The
vast empifics contract laboratories is carefully
analyzed/ wi nting theoretical and research-based
performan s a continuously monitored set of QC and
performance spec1f1c tiofis of what is routinely achievable and
expected of envi ry laboratories in mass production analysis
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of environmental samples.

in turn, assists the Agen i
objectives of obtaining data of known and documented qualjty.

This,

TN

meeting its
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SECTION 13

DATA MANAGEMENT

acquisition or entry, update, correction, deletion,
computer readable data and files. These procedures shou}d

quality control.

13.2 Data manually entered from hard-copy mus
error rates estimated. Systems should preve
out-of-range data and alert data entry persg

discrepancy rates by data element.

13.3 The record of changes in the form of corrections
originally generated, submitted, and/
allow traceability of updates.
each change:

. Initials of the person making ‘the cthghge or changes. Data changes
' person or group independent
ale;

s must be applied to computer software
systems deweloped to be used to generate and edit contract
deliverables. e thoroughly tested and documented prior to
utilization
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test results and acceptance criteria must be followed,

and available in written form.

. System changes must not be made directly
generating deliverables. Changes must be/made
development system and tested prior to i

maintained for each system. Do

13.5 Individual(s’ responsible for the followin
identified:

. System operation and mai
training;

. Database integrity, inclu
quality control; and
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SECTION 14

REFERENCES
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/

SECTION 1
SAMPLE CHAIN-OF-CUSTODY
environment. An essential part of hazardous waste i
that the evidence gathered be controlled. To accom
procedures have been established.
1.1 SAMPLE IDENTIFICATION

1.1.1 To assure traceability of sample

unique laboratory identifier is used, it shall be ¢
EPA sample number.

1.2 CHAIN-OF-CUSTODY PROCEDURES

1.2.1 Because of the nature of the

1.2.2 A sample is
1.2.2.1 It is j
1.2.2.2 It i
1.2.2.3 It

1.2.2.4 It i
accessible to
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1.3.3 The condition of the custody seals (intact/not act) shall be
inspected upon receipt by the sample custodian or his/her/representative.

1.3.4 The sample custodian or his/her representati¥e ghall check for
the presence or absence of the following documents/acc
sample shipment:

1.3.4.1 Airbills or airbill stickers.
1.3.4.2 Custody seals.

1.3.4.3 EPA custody records.

1.3.4.4 EPA traffic reports or SAS ¢
1.3.4.5 Sample tags.

1.3.5 The sample custodian or his/her repregentatiye shall sign and

1.3.6 The Contractor shall cg
problems such as absent docume nflicti i atipn, broken
custody seals, and unsatisfactory 11 t; g

bottle).

1.3.7 The Contractor shall record the
problems on Telephone Contact Logs.

ded on appropriate Form
entative as samples are

Presence or gbsefce of EPA custody records.
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1.4

1.3.8.8 Presence or absence of EPA traffic reporﬁ;/j;/%AS packing
lists. /

1.3.8.9 Presence or absence of sample tags.

1.3.8.10 Sample tag identification numbers cfosg-referenved to™the EPA
sample numbers.

1.3.8.11 Verification of agreement or nop-agreement of information

recorded on shipping documents and sample/coptainers

1.3.8.12 Problems or discrepancies.
SAMPLE TRACKING PROCEDURES

The Contractor shall maintain records documegnting“all phases of sample

handling from receipt to final analysis. The recordx shallxjnclude

documentation of the movement of samples and prepared samples

designated laboratory storage areas. ‘

nto and out of
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SECTION 2

2.1.1 All documents produced by the Lontrastor
related to the preparation and analysis amples shall become the
property of the EPA and shall be placed in ete sample delivery
group file (CSF). All observations and results :

laboratory but not on preprinted laboratory forms ®hall be.entered into
permanent laboratory logbooks. all data from a :
all original laboratory forms 3
entries shall be included in the

2.1.2 The Contractor shall identify

laboratory and be dategd (m : : igned by the person
responsible for perf - ime an activity is
performed. :

2.1.4 Logbook e month/day/year) and signed by the
person responsip minig the activity at the time an activity is
performed.

2.1.5 Logbook entries

logbooks, wi

hall be. in chronological order. Entries in
rument run logs and extraction logs,
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sample identification numbers in the logs for sample
government agency or commercial client names to pres
confidentiality of commercial clients.

rdther than

2.1.8 Corrections to supporting documents and r

information. Corrections and additions to suppdrting documents a
data shall be dated and initialed. No inform shall be obli
or rendered unreadable. All notations shall @ ecorded in ink.

2.2 CONSISTENCY OF DOCUMENTATION

2.2.2 All copies of laboratory documents shall be“gcomplete and legible.

2.2.3 Before releasing analytical results,
shall assemble and cross-check the.j
records, laboratory bench shee

analysis, custody reco
inventoried.

generated are placed in the CSF for inventory
The DCO shall place the sample tags in

plastig¢ baf gure E-1 of Exhibit E is an example of a
documg
2.4
Ain EPA laboratory documents in a secure
location.
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2.5 SHIPPING DATA PACKAGES AND CSF

2.5.1 The Contractor shall document shipment of d
to the recipients. These shipments require custod

ivg¢rables packages
breaking the seal. The Contractor shall document what
the date, and the method (carrier) used.

2.5.2 The Contractor shall purge the CSF de

2.5.3 A copy of the transmittal letter for fhe CSF #iil be sent to NEIC
and SMO.

2.5.7 The Contractor shall submit a\complefed Document Control Form

with each SDG package.
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SECTION 3
STANDARD OPERATING PROCEDURES
for receipt of samples, maintenance of custody, sampl
storage, tracking the analysis of samples, and asse
3.1 SPECIFICATIONS FOR WRITTEN STANDARD OPERATIN
3.1.1 An SOP is defined as a written narrgtivye -step description

of laboratory operating procedures includifig gxamples/of>laboratory

to the appropriate laboratory personne == dures are necessary
to ensure that analytical data produced Prd

to meet each of the following speei

3.1.2.
3.1.2.
3.1.2.
3.1.2.
3.1.2.
3.1.2.

3.1.2.
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3.1.2.13 Document control, including Case file prep ion.

3.1.3 The Contractor shall have a designated samplq/éu todian
responsible for receipt of samples and have written SOP¢ describing
his/her duties and responsibilities.

3.1.4 The Contractor shall have written SOPs fgr
in of the samples. The procedures shall inclu
documenting the following information:

3.1.4.1 Presence or absence of EPA chaifi-of-custody forms.
3.1.4.2 Presence or absence of airbi tickers.

3.1.4.3 Presence or absence of EPA/Traffic Repértg or SAS packing
lists.

3.1.4.4 Presence or absence of custody
sample containers and their condition.

3.1.4.5 Custody seal numbers, when present.

3.1.4.6
3.1.4.7
3.1.4.8
3.1.4.9

3.1.4.10

3.1.4.12 The de it} of /any terms used to describe sample condition
upon receipt.

The SOPs shall specifically include
reas for EPA samples in the laboratory, and
The SOPs shall include a
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following:

sample analyses.

3.1.6.2 A description of the documentation
calibration and other QA/QC activities.

3.1.6.3 Examples of the document formatg a
used in the sample receipt, sample stora
analyses.

3.1.8 1If the Contractor assigns unique lab
SOPs shall include a description of the method
laboratory identifier and cross-reference to the E

tory~Ndentifiers, written
sign the unique

basis.

pages,
printouts,
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under this contract. To accomplish this, the following/procedures for
the handling of confidential information have been est#bljshed.

3.2.2 All confidential documents shall be under thg
designated Document Control Officer (DCO).

3.2.3 Any samples or information received with /a réqu
confidentiality shall be handled as "confidentifl."

file shall be maintained to store this informa :
segregated from other nonconfidential information. Data generated
confidential samples shall be treated as copfidéntial.

Confidential Inventory Log. The informatfon /is then e available to
authorized personnel but only after it h4 ed put to that person
by the DCO. The documents shall be re ked file at the
conclusion of each working day. Confid 3 jrmgtion may not be
reproduced except upon approval by the ERA dctjhg Officer. The DCO
- In addition,
this information may not be disposed of except wpon approval by the EPA

record of the disposition in thé
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EXHIBIT G

GLOSSARY OF TERMS

Control (QA/QC), such that the QA/QC required

prepared and analyzed at a frequency of once

Analyte - The compound an analysis seeks to deté
interest.

Analytical Sample - Any solution or JIngtrument on
which an analysis is performed exclading 1ns initial
calibration verification, initial c3ylily ng calibration
verification and continuing calibrat? . X e following are all

defined as analytical samples: undilute
EPA), duplicate samples, and laboratory X

pmho/cm at 25°C. For additj pecifi i fer to ASTM D1193-77,
"Standard Specification fq : b

Background Correction -/A € i 2 for variable background
contribution to the ingt igy ? ermination of trace elements.

absorbance, emission intensi or ovther measured characteristic of known
standards. Calibra -
this document.

Calibration ies\of known standard solutions used by the
analyst foy calibration of the\ instrument (i.e., preparation of the analytical
curve). The Solutions are not subjected to the preparation method but contain
the same /matr

Case - A usually predeyermined number of samples collected over a
given time pen: : ite. Case numbers are assigned by the

Sample Management i ¢ consists of one or more Sample Delivery
Groups.
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Continuing Calibration - Analytical standard run at least every 12 hours to

verify the calibration of the analytical system.

Contract Required Quantitation Limit (CRQL) - Minimum
acceptable under the contract. Generally defined as

vel~of quantitation

cryogenic trap of the analytical system. s 1ls liquid nitrogen
(bp - 195.8°C).

that allows
data throughout

ftes analyzed at a known concentration prior
¢ response factors.

Field Sample - A portion of“material received to be analyzed that is contained
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in single or multiple containers and identified by a uniz:;/ﬁi? Sample Number.

Holding Time - The elapsed time expressed in days from t

%;te of receipt of
the sample by the Contractor until the date of its analysis

In-House - At the Contractor’s facility.

or a s
linearity
the target anal

Initial Calibration - Analysis of analytical standayds
different specified concentrations; used to define
range of the response of the analytical instrume

Interferents - Substances which affect the ana for the element of

interest.

, sample (for
al standards are

sample Traffic Report.
receipt).

using calibration stand4 : sHis llnear range (determined
ibration standard that has a

Mass Spectral Interfe ofinéd as the inability to detect the internal
standard quantification 60 presence of high levels of mass spectral
"noise" at the same mass.

Megabore® Colymn - One of two\typeks of capillary columns, the other being the
narrow bofe, / i arget compounds under this contract.

Method De chemical concentration that produces a
signal, due s equal to the student t 4 times the
standard deviation_of f measurements on at least seven separate
method blanks. ice, method detection limit will be substantially

higher than an instrumental dgtection limit. The method detection limit for
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metals is t 49 times the standard deviation of seven method k analyses.
Of course, all spectral background techniques must be operative and the same
integration times must be utilized as when actual samplgs aye analyzed.

MS-SCAN - The gas chromatograph (GC) is coupled to a \égi:; ive detector
Y t

where the instrument is programmed to acquire all mass t lytes and
to disregard all others.

Narrative (SDG Narrative) - Portion of the data packige which includes \:;;7
laboratory, contract, SDG and sample number ideptif cat1on and descriptiv

specifications are included in Exhibit B.
Narrow-Bore Capillary Column - One of two ilTa mHs, the other being
the wide-bore (Mega-bore®) capillary columnm,
under this contract.

Performance Evaluation (PE) Sample - A sample of known tamposition provided by
EPA for Contractor analysis. Used by-ERA actoy performance.

deliverables, and document control.

Qualitative Accuracy - The ability of an 3
identify compounds.
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AC;
RRF = X33 //h\7 Eq. F-1
Aiscx /

/
where: A = area of the characteristic ion measurgd
C = concentration
is = internal standard
x = analyte of interest

~.
~.

S

Resolution - Also termed separation, the separation/between peaks on a ~/
chromatogram, calculated by dividing the height/of /the valley between the
peaks by the peak height of the smaller peak bein resoljgﬁ}7mu1tiplied by
100. /

Retention Time (RT) - The time to elute a i icdl from a
chromatographic column for a specific carrie
time the chemical is injected into the gas stre
concentration appears at the detector.

of a single component standard over a
times the standard deviation of the abd

samples within a Casg, recei i ¥ up to 14 calendar days. Data
from all samples in anSDG axe d . A Sample Delivery Group is
defined by one of the followi ichever occurs first:

by EPA for each samptle e/ EPA Sample Number appears on the sample Traffic
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/ /

Selected Ion Current Profile (SICP) - A plot of ion abue?ancé vs. time or scan
number for ions of a specified mass. ~

/
Standard Analysis - An analytical determination made,ﬁ&tb/iab;;fgaénaities of

target compounds; used to determine response factors/ /

<;V/ \\\\\\\\\j\\\
Static Calibration - Calibration of an analytlcallﬁys em with known N

~.
~
.

concentrations of calibration gas, obtained frjx/ urce such as gas Y

Report which documents information on that sample.

cylinders or prepared from standard stock solutiong.

Stock Solution - A standard solution which ch 2; diluted to/derive other

standards. [

Surrogates (Surrogate Standard) - Compounds a ;;\EB\éve y blank, sample,
matrix spike, matrix spike duplicate, and standard; used\to evaluate
analytical efficiency by measuring recovery. Surrog
fluorinated, or isotopically labelled compounds not expe
environmental media.

peaks are subjected to mass spectral lik
identification.

tuning, standards calrl
documentation of compliant tu

elapsed according

received at uhelzontractor s\facility, as recorded on the shipper’'s delivery
receipt and/ Sagple Traffic Report.

Volatile Compdunds - Target comppunds with normal vapor pressures > 0.1 mm Hg.
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PREFACE /%

The purpose of this contract is to provide the U/éi Envixqonmental
i ality-control

procedures, and an analysis structure which will ge
documented quality. This document was developed wi
Toxics Workgroup to ensure that the needs of regig
pollution programs are addressed.

in the vicinity of known or suspected hazardoas i and may contain
potentially hazardous organic and inorganic hificant
concentrations. The Contractor should be ential hazards
associated with the handling and analyses o i It is the

Contractor’s responsibility to take all necessa u¥es and precautions to
ensure the health and safety of its employees. The tor is responsible

handling procedures and generally accep 6Ty practices in the
performance of contract requirements and 3hallV follow the quality assurance

the existence and extent aste disposal sites to
the public, to individua i i ife cleanups, and to the
environment. The data ivi d/or criminal litigation which

requires the strictes

December, 1991 Page 1
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Exhivit A VOA of Ambient Air on Tenax®

SECTION 1

GENERAL REQUIREMENTS

1.2 The Contractor shall use proven techniques to
organic compounds presented in the Target Compoungd
Exhibit C. The Contractor shall perform sample
procedures as prescribed in Exhibit D, and mee
and holding time requirements.

1.3 For all samples analyzed under this co a3 onfractor shall adhere
to the QA/QC protocols specified in Exhibit i
protocols specified in Exhibit F.

1.4 Following sample analysis, the Contractor shal
and shall report analytical activities, sample data, and
documentation as designated in Exhibjt. B. Exhibit B contalw
and deliverables requirements for tKi i

control
reporting

Glossary definitions
information included in the

from known or suspected
ganic and/or inorganic
sactor should be aware of the

to take all necessary measures to-ensure
It is also the Contractor’'s

data gederated under this contract, as it may
garding public health and environmental
welfare. L erated under this contract may be used in
litigatiory agdinst potentially Yesponsible parties in the enforcement of
Superfund leghslation.

December. 1991 Page A-1
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~

SECTION 2
SPECIFIC REQUIREMENTS
For each sample, the Contractor shall perform the

tasks:

2.1 TASK I: RECEIVE AMBIENT AIR SAMPLES ON TE

2.1.1 The Contractor shall receive and handlg
of-custody and document control procedures dgscy

ymples under the ¢
bed in Exhibit F.

or shall be required to
The documentation that

dds in Exhibit D and performance of related
D and Exhibit E. Laboratory Control
be considered a separate full sample

December, 1991 Page A-2



Exhibit A VOA of Ambient Air on Tenax®

of this contract and are included in the contract sample uqit price.

2.2.4 The volatile compounds analyzed by GC/MS technigues and initially
identified shall be verified by an analyst competent An
interpretation of mass spectra by comparison of the ¢t mass spectra
to the mass spectrum of a standard of the suspecte This

procedure requires the use of multiple internal syandar criteria

e

2.2.4.2 Correspondence of the sample gomg andard
component mass spectra.

organic compounds of greate 3] i 6t internal
standards, surrogate compou : :

2.2.5.2 In performing searche p rgcent retease of the
National Institute of Standards apd ¥ nology (NIST)/EPA/MSDC mass
spectral library must be used

NOTE Substances wi shan 10 percent of the
nearest internal spandard ar o be searched in this
fashion.

2.2.5.3 Only 3 i 1 ample spectra with the
spectra from

interpretatigq

compound does it shall be
reported as unkno¥m ,

additional cla551f1c--' , if possible (e.g.,
unknown arom : s i , unknown

dures prescribed in Exhibits D and E shall
; : ontractor. Records documenting the use of
the protocol > i jned in accordance with the document control
: Exiibit F, and shall be reported in accordance

December. 1991 Page A-3
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™~

with Exhibit B requirements.

2.3.2 The Contractor shall establish and use on a cgntifiuing basis QA/QC
procedures including the daily or (as required) morg fréquent use of
standard reference solutions from EPA, NIST,
traceable thereto, where available at appropriat
standard solutions designed to ensure that oper
equipment and procedures, from sample receipt
quantitation, produce reliable data).
QA/QC requirements.

2.3.3 Additional QA/QC shall be required

i.e., with each Case or Sample Delivery in/the form of
Laboratory Control Samples (LCS) and Pe lugdtion (PE) samples
for volatile organics submitted to EPA{for Coutractor/analysis, and in
the form of verification of instrument pa ; af described in

Exhibit E.

2.3.3.1 EPA has provided to the Contractor forma
of data (Exhibit B). The Con
completing and returning anglysis data drmat specified
in this contract and within\thexti 5 Contract

Performance/Delivery Schedule

2.3.3.2 Use of formats other thx
deemed as noncompliant. Such data\are ugacceptable. Resubmission in

required.

2.3.3.3 Compute ubhitted in the hardcopy
data package(s) z e/ in exact EPA format.

This means that/ thg 343 =5 is the same as on each EPA
required form/ i i titles, page numbers and

sgraph/mass spectrometer (GC/MS) data system
capabYe of g all™the terms/and conditions of the Contract with

devices savihg #11 data from the GC/MS runs.

December, 1991 Page A-4
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2.3.4.1.3 Computer software shall be available allow searching
GC/MS runs for specific ions and plotting the yntensity of the
ions with respect to time or scan number. ’

2.3.4.1.4 A computer data system must be
that allows the continuous acquisition an
readable media, of all mass spectra obtaj
duration of the chromatographic program

specified mass and plotting such ion A
scan number. This type of plot is y
Current Profile (EICP) or Selected /ion/Current Profile (SICP).

limits. Also, for the non-targgt ftware must be
available that allows for the i mple spectra against

reference library spectra. The

NIST/EPA/MSDC mass spectral library used as the reference

llbrary gging all data
personnel

2.3.4.1.5 The GC/MS sh4ll be eq MS interface

capable of extendlng a Kusex olumn into the ion

I.D. lOOZ methyl silicone ¢ .
capillary column, or equivalent.

capable of recording i = long—term, off-line
storage ) aw GC/MS data acquired
under this contrgct yopriate instrument

manufacturer’s § . is Yequired to retain the

magnetic tapes/wi ig : ape logbook identifying tape
i affer data submission. During

that time siall submit tapes and logbook within seven

days of request iffed in the Contract Performance/Delivery
Schedule.

bard comparison, using the standard
The 1985 (or most

backgroun- signats fyom Apectra.

December,
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2.3.4.5 The Contractor shall have, in-house and ogper
capable of analyzing volatile organics as describgd i

le, a device
Exhibit D.

2.3.4.6 The Contractor shall have, in-house,
standards for all target compounds listed in

experience.

2.3.5.1 Project Manager
2.3.5.2 GC/MS Laboratory Supe
2.3.5.3 Quality Assurance
2.3.5.4 Systems Manager
2.3.5.5 Programmer Analyst
2.3.5.6
2.3.5.7 Mass Sp
2.3.5.8 Chenis

NOTE: The Contrgcto
Control Officer.

control precedures describgd ¥n Exhibit F. Documentation, as described

therein, shall\ be réguired tg show that all procedures are being strictly
followed. This degumentatign shall be reported in the Complete Case File
Purge (Exhibit B).

December, 1991 Page A-6
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2.3.9 Sample shipments to the Contractor’'s facility wijl be scheduled
and coordinated by SMO, acting on behalf of the Adminigtrative Project
Officer (APO). The Contractor shall communicate with/SM{Q’ personnel by
telephone as necessary throughout the process of sample/scheduling,
shipment, analysis, and data reporting, to ensure at ‘gamples are
properly processed.

2.3.10 1If there are problems with the samples
containers broken) or sample documentation/pap
Reports not with shipment, or sample and Tra
correspond), the Contractor shall immediate

time, depending on the size of ¢l
SDG(s). An SDG is defined by the

P’ be submitted together (in one
in Exhibit B. The SDG number is the EPA
sample refeived in the SDG. When several samples are
DG shipment, the SDG number is the lowest

the SDG. The SDG number is
The SDG Receipt Date is the day

December, 1991 Page A-7
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the sample number and descriptive information regardin
Contractor shall complete and sign the TR, recording

sample. The
ate of sample

2.3.15 The Contractor shall submit signed copies
in an SDG to SMO within three calendar days foll
sample in the SDG. TRs shall be submitted in S i. s for
a SDG shall be clipped together) with an SDG Cg i
information regarding the SDG, as specified i

responsible for any handllng or processing required
sample shipments, including pickrup of samples at the
airport, bus station, or other 3 FLLE gontractor’s
geographical area.

2 Should
the Contractor elect to accept additional sdmples, the Contractor shall
remain bound by all congxrs i analysis of those samples
accepted.

December, 1991 Page A-8
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SECTION 3

DETAILED TECHNICAL & MANAGEMENT REQUIREMENT

The Contractor shall have the following technigal &
capabilities:

management

3.1 PERSONNEL

3.1.1 Project Manager

3.1.1.2 Education: Minimum of Ba
scientific/engineering discipline.

3.1.1.3 Experience: Minimum of three
experience, including at least one year in isory position.

3.1.2 GC/MS Laboratory Supervisg

3.1.

3.1.4

he management and quality control of all
, software, documentation, and

December. 1991 Page A-9
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3.

3.

3.

3.

1.

1.

1.

1.

automated deliverables.
3.1.4.2 Education: Minimum of Bachelor’s degreg with four or more
intermediate courses in programming, informatio
management systems, or systems requirements a

3.1.4.3 Experience: Minimum of three year
systems management or programming including

3.1.5.1 Responsible for the installgtio and maintenance

of software and programs; generatin performing
quality control procedures on anal¥tica and automated
deliverables.

3.1.5.2 Education: th four or more

applications programming incl : experdence with
software used for data managem

C/MS) Operator

experience in operating
junction with the education
eqdirement, three additiomal

um of two years of applied experience with

ntal samples.

ied by the contract, the bidder shall have a
available at all times as a back-up technical

December. 1991 Page a-10
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person with the following qualifications.

3.1.8.2 Education: Minimum of Bachelor’s degree An ghemistry or any
scientific/engineering discipline.
3.1.8.3 Experience: Minimum of one year of experience.in each of
the following areas: GC/MS operation and mainte

3.2 FACILITIES

is as important as the
technical staff for accomplishing the requiyed Avork as specified by the
EPA contract.

3.2.1 Sample Receipt Area

handling of EPA samples.

3.2.2 Storage Area

3.2.

Adequate,
provided with:

tops.

December, 1991 Page A-11
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operative at the time of the Preaward Site Evaluation shd dommitted for

the full duration of the contract.

3.3.1 100 Samples/Month Capacity Requirements

No. of Instrument(s)

1
NOTE: The Contractor shall have one (1) complepe GC/MS system availabie
be included in the bidder's inventory of
Contractor shall have an in-house stock ¢f ifistrumenf pa&ts and circuit
boards to ensure continuous operation tg Act/specified holding
and turnaround times.

3.3.2 200 Samples/Month Capacity Requiremen

No. of Instrument(s)

2

NOTE: These instruments must\be i he bidder’s inventory
of equipment. In addition, th

3.3.3 Instrument Specif

ancillary equip i ibis/ D and other Exhibits in
this contract. ;

The Contractor sh
specified in Exhibit B.
required to:

alfle to submit reports and data packages as
complete this task, the Contractor shall be

x, and cdbgy machines to meet the contract

esponsible for report preparations and

3.5

responsibilities for~each Andividual in the management system to ensure

December, 1991 Page A-12
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operation. To establish this capability, the Contractgr shall designate
personnel to carry out the following responsibilities/for’ the EPA
contract. Functions include, but are not limited to, thee following:

sufficient resources for EPA contract(s) and to maintj;y“;zsuccessful

3.5.1 Technical Staff

Responsible for all technical efforts for
sample analysis, sample validation, and trg
instruments.

3.5.2 Project Manager

Technical Project Officers (TPO).
3.5.3 Sample Custodian

Responsible for receiving
storage).

Responsible
in the Complete andvare delivered to the
appropriate EPX Regi i s designated by EPA.
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Exhibit B VOA of Ambient Air on Tenax®

SECTION 1 />

CONTRACT REPORTS/DELIVERABLES DISTRIBUTéoy//

The following table summarizes the contract reporting and
requirements specified in the Contract Schedule and ificlddes~the
of each deliverable.

NOTE: Specific recipient names and addresses are gubject to change\ga?iQé\fF
term of the contract. The EPA APO or SMO will nétify the Contractor in

writing of such changes when they occur. /
I4 /\
// ! / /

liverables
tstribution

/ S
. ’ Distribuzion
Item go.‘of Schedule_and Dglivery ’
opies (L) | (2) | 3)

Updated Standard Operating
Procedures (SOPs)

45 days afger cdmtract
awar

X X

*%*3 days after redeipt p
o le in Samp X

wDelivery Grow

*Sample Traffic Reports

**Sample Data Summary
Package

l4 days affe i of X
last sgmple in SDG.

Evaluation (PE) Sample e lask sawple in SDG

Results of Intercomparigon

Study/Preaward Performgnc
Evaluation (PPE) Sample

ays ;}k§£>receipt of x| x
lass sample in SDG

/
3E\Bayd/after data

receipt of last sample - X
in SDG.

2
i
N
1
**Sample Data Package 35 d :J; ter receipt of
including the Performance 3 P X X X
/\\
2
1

Complete SDG File ZL\\

N \\\\ Retain for 365 days
ter data submission,
GC/MS Tapes Lot or/submit within 7 days As Directed
after receipt of written
request by APO.

: Submit copy within 7
**F*QuaYity Assurance Plan 1 days by written request As Directed

December, 1991

by APO.
\//
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Exhibit B VOA of Ambient Air on Tenax®

Distribution

(1) Sample Management Office

(2) Environmental Monitoring Systems Laboratory-Las

(3) USEPA Region

* Also required in each Sample Data Package.

*% Concurrent delivery of these items to all

xk% An SDG is a group of samples within a Cgse, ived over a period of
seven days or less and not exceeding 20 4 for all samples
in the SDG are due concurrently. (Sef k III, for further

description).

*%%%*  See Exhibit E for description.

NOTE: ment Furnished
Supplies and Materials), unless othermi Contractor
shall dispose of unused sample vol ontainers no

Address

L USEPA Contract Laboratory Program
Sample Management Office
P.0. Box 818
Alexandria, VA 223

For overnight deljve

300 North Lee Sfreg
Alexandria, VA

(2) USEPA Environmenta
P.0O. Box 93478

Nice, use street address:

December, 1991 Page B-2
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(3) USEPA REGIONS:

SMO, acting on behalf of the EPA APO, will provide/ th¢ Contractor with
the list of addresses for the 10 EPA Regions. SMO wil]l provide the

Contractor with updated Regional name/address ljsts _as negessary

recipients on a case-by-case basis.

NOTE: Specific recipient names and addresses are
term of the contract. The APO will notify the Cg
changes when they occur.

pactor in writing of s

December, 1991 \\\u/ Page B-3
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SECTION 2
REPORT DESCRIPTIONS AND ORDER OF DATA DELYVE

2.1 INTRODUCTION

deliverabl
f the IFB, "SCHED
edch deliverable is

2.1.1 The Contractor shall provide reports and 9o
according to the schedule specified in Section }
INFORMATION." The required content and form o
described in this Exhibit.

2.1.2 All reports and documentation shall

2.1.2.1 Legible;

this Exhibit;

2.1.2.3 Arranged in the order
2.1.2.4 Paginated; and
2.1.2.5 Single-sided.

2.1.3 1If submitted documentation does hpt ¥onform to the above criteria,
the Contractor will be required to resubmit s¥ych documentation with
deficlency(ies) corrected o~nadditional\ co to the Government.

it or resubmit data as a
vough an APO/TPO action,
DATA" and shall be sent to
$1.-LV, and Reglon). A cover
data are being delivered, to
which EPA Case(s) the_datad~peftayn, and who requested the data.

Schedule (see Section F of the IFB
becified in this Section. Items submitted
in/ the order listed. Additionally, the

December, 1991 Page B-4
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2.2 UPDATED STANDARD OPERATING PROCEDURES ;7

2.2.1 The Contractor shall submit updated copies of a}fl quired Standard
Operating Procedures (SOPs) that were submitted with fhe ebid Performance
Evaluation (PPE) sample results. The updated SOPs mdst, addr any and all
issues of laboratory performance and operation ideptiffe
in the review of the PPE sample data and the evalyatién of BT
Documentation.

2.2.2 The Contractor must supply SOPs for the
2.2.2.1 Evidentiary SOPs.
2.2.2.2 Sample receipt and logging.
2.2.2.3 Sample storage area.
2.2.2.4 Preventing sample contam%pation.

2.2.2.5 Security for laboratory~and samples.

2.2.2.8

2.2.2.9
package preparation.

2.2.2.10 Internal
individual data p

2.2.2.11 Sampl

2.2.2.12 Chain-of-c
preparation.

December, 1991 \\\V/ Page B-5
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7N

with the requirements in Exhibit B;

« Demonstration of internal QA inspection procedure
supervisory sign-off on personal notebooks,
etc.);

demonstrated by

+ Demonstration of problem identificati
resumption of analytical processing
(i.e., QA feedback); and

» Documentation of audit reports (interns ernal), response,
corrective action, etc.

2.2.2.14 Data Handling.

2.2.2.14.1 Data Management p edures are defined as written

acquisition or
rity of
n include:

the changes or changes. Data
generating the deliverables;

nspection process prior to submission. The
not just the changes must be reinspected;

December. 1991 Page B-6
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submitted deliverables; and

« Documentation of data changes may be requestéd b
auditors.

laboratory

2.2.2.14.6 System changes shall no :
systems generating deliverables. : b¢’ made first to a

2.2.2.14.7 Each version of the production system wi he given an
identification number, date of installation,
and archived.

2.2.2.14.8 System and operath shal) be developed and
maintained for each system. 5 ume ign pust incYude a user's

manual and an operations and mai

2.2.2.14.9 1Individual(s) responsible
shall be identified:

. i i nce including documentation and

shall be s
original

gory receipt information and signed in
for each sample in the SDG.

SDG sets (i.e., TRs for all samples in an
ith an SDG Cover Sheet attached.

December, 1991 4 Page B-7
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~

2.3.3 The SDG Cover Sheet shall contain the following Atens:

2.3.3.1 Laboratory name.
2.3.3.2 Contract number.

2.3.3.3 Sample analysis price - full sample p ¢ from contra

2.3.3.4 Case number.

2.3.3.5 List of EPA sample numbers of a .
identifying the first and last samples i d their dates of
receipt.

Package shall be de
required sample data. “The Sample Data Summary Package shall be submitted

2.4.2>
tentative

2.4.2.3 Laboraty

December, 1991 Page B-8
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2.4.2.4 Blank summary (FORM II-AAVT) and tabulatedAz;§£;;§ (FORM 1)
including tentatively identified compounds (FORM I- T-T1C)

2.4.2.5 1Initial and Continuing Calibration Data (yékM

<AAVT and FORM
VI-AAVT).

2.4.2.6 Internal standard area and retention
2.4.2.7 Surrogate Recovery (FORM IX-AAVT).

2.4.2.8 Analytical Sequence (FORM X-AAVT)

2.5 SAMPLE DATA PACKAGE

utively paginated.
n SDG such as field

2.5.2 The sample data package is divided into five units as~follows:

Cover Page shall contain:
number; case number; SDG number;
alphanumeric order, showing EPA sa
laboratory ID numbers; and comments,

directly followed by the signature
r his designee with a typed line below it
and title, and the date of signature.

the Laboratory Manager cannot validate
ample, he/she must provide a detailed
assoclated with the sample(s) on the Cover

December, 1991 ~ Page B-9
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2.5.2.2 Sample data (Results).

2.5.2.2.1 Sample data shall be arranged in pac ith the Analysis
Data Sheet (FORM I-AAVT, including FORM I AAVT, owed by the
raw data for volatile samples. These sample hen be

placed in increasing EPA sample number order
and numbers.

NOTE: TFORM I AAVT-TIC is the tabulated
match for up to 10 organic compounds ths
internal standards and are not listed j
the Chemical Abstracts Service (CAS)

L). It includes
tentative

« EPA sample number;

e GC/MS instrument ID; and

December, 1991 Page B-10
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2.

5.

+ Copy of area table from data system;
» GC/MS instrument ID; and
+ Laboratory file ID.

2.5.2.2.1.5 1In all instances where the da

edited, or where manual integration or quantj
performed, the GC/MS operator shall idepti¥y

been

2.5.2.2.1.6 Target Compound Mass Sp~ct'a sh sample, by
; a and copies of

background subtracted target compoUmd stahdard/mass spectra shall
be included in the data package. Spec K
sample number, laboratory file ID, date and _time™~f analysis, and
GC/MS instrument ID; compound names must be chlearly marked on all
spectra.

Library Matches: For each am- R nd identified,
copies of mass spectra of or sted in Exhibit
C, Tentatively Identified Comp associated best-match

spectra (three best matches), above shall be included in
the data package.

2.5.2.2.2.1 it id ion: igdtial calibration data
must be incl S sciated with the SDG. When
more than orne formed, the reconstructed

December,

1991 . Page B-11
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calibration is performed, the reconstructed ion/chybomatograms and
quantitation reports and each type of form musf be put in

chronological order, by instrument if more thén o instrument is
used as follows:

*+ Continuing Calibration Data Sheet

« Internal Standard Area and Retenyio
AAVT); and

*+ Volatile standard(s) reconst
quantitation reports (or le

atograms and

and 2.5.2.2.1.4. Spectra(are
2.5.2.3 Quality control summary.

2.5.2.3.1 The quality control summary shall
forms: '

NOTE:

following:

NOTE: m is necesSary, duplicate forms must be
arranged i : order by date of analysis or imstrument.

for each 12-hour period, shall be

labeled as in 2.5.2.2.1.2. and 2.5.2.2.1.4.

December. 1991 Page B-12
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« Blank data shall be arranged in chronologigal
instrument. The blank data shall be arrangeg
both of the Organic Analysis Data Sheet R
FORM I-AAVT-TIC), followed by the raw
samples.

order by

in packets with
I-AAVT and

or volatile

+ Laboratory Control Sample Data.

- Laboratory Control Sample Dat

parameters). Raw data sha
for the sample results, i

provide legible hard copy ©
readout (i.e., stripcharts,

December. 1991 A4 Page B-13
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¢ All calculations for sample data, including
coefficient of variation, slope and y-ijpite
fit; and

ercent recove l‘.'y R
ept of linear

instrument does not automatically
these must be manually entered oy
and continuing calibration verif
as interference check samples A
standards.

gtion and blanks, as
inear range analysis

2.5.2.5 Preparation logs.
These logs must include the follo
+ Date;

Standard weights and/or volumes;

aflalyses includes all requirements
eporting of sample data. The PPE sample

2.
ackage includes all laboratory records
pecific Case that have not been previously
December. 1991 o Page B-14
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submitted to EPA as a deliverable. These items shall be/ supmitted to EPA
as a deliverable. These items shall be submitted along/ wifh their Document
Inventory Sheet FORM AADC-2 (see Exhibit E for description of document
numbering and inventory procedure). These items inc)ude ~but are not

analysts’ logbook pages, bench sheets, instrument
printouts, raw data summaries, instrument logboo
instrument conditions), correspondence, and the

computer

2.7.2 Shipment of the Complete SDG File pack#ge by first class mail,
overnight courier, priority mail, or equivalént/ is acceptable. Custody

seals, which are provided by EPA, shall be ipping containers

and a document inventory and transmittal The Contractor
is not required to maintain any document ase after

2.8.1 The Contractor must store al ata on
magnetic tape, in appropriate ingtrument Iman . This tape
must include data for samples, blankg ol _samples, initial

generated spectral libraries and quaqtikg gduired to generate
the data package. The Contractor shall ms ifh a written reference
logbook of tape files to EPA sample num ibration data, standards,
blanks, and laboratory control samples. he Qogbook should include EPA

2.8.2 The Contractor /MS tapes for 365 days
afrter data submissior tractor shall submit tapes
and associated logb ithi after receipt of a written

lidity, and useability; ensure that
analytical /meas ajntained in an acceptable state of
stability/ang i detect problems through data assessment and

2.9.2 The

present
objectives, i

tional _guiflelynes, and specific QA/QC activities designed

December, 1991 ~. Page B-15



Exhibit B VOA of Ambient Air on Tenax®

to achieve the data quality requirements in this contra Where
applicable, SOPs pertaining to each parameter shall be/ ing¢luded or
referenced as part of the QAP. The QAP must be availablé during on-site
laboratory evaluation and upon written request by thHe APO.

5
Q

December., 1991 Page B-16
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Table B-1

Codes for Labeling Organic Data

AN
VA

Sample

Duplicate Sample . XXXXXD
Laboratory Control Sample . VTLCS#
Laboratory Method Blank . " VIMBLK#H
Field Blank . . VTFBLK{H
Standards . . VISTD{HHF

Z
S

December, 1991 N\ Page B-17




Exhibit B VOA of Ambient Air on Tenax®

SECTION 3
FORM INSTRUCTIONS GUIDE/DATA REPORTING AORMS

3.1 Form Instructions Guide

3.1.1.4 Tentatively Identified Compounds AAVT-TIC]}
3.1.1.5 Blank Summary [FOR
3.1.1.6 Laboratory Contro

3.1.1.7 GC/MS Instrument Per
[FORM IV - AAVT]

3.1.

eported on the hardcopy forms according to
ingtructions in this Section. For example,

results for contentrayions of volatile organic target compounds must

December. 1991 Page B-18



Exhibit B VOA of Ambient Air on Tenax®

be reported to three significant figures if the val
or equal to 10, and to two significant figures for
10.

is greater than
alyYes less than

3.1.2.2 All characters which appear on the dat
presented in the contract must be reproduced b
submitting data, and the format of the forms
identical to that shown in the contract.

3.1.2.3 Alphabetic entries made ontqg/ th¢ forms Py the Contractor
shall be in ALL UPPERCASE letters (j

3.1.2.4 Six (6) pieces of informatio
sections of each data reporting form.

8 ab Name, Lab Code,
Contract No., Case No., SDG No., and SAS No.

pieces of

form.
3.1.2.4.1 The "Lab Name : frosen, by the
Contractor to identify the\labx : exceed 25
characters.

3.1.2.4.2 The "Lab Code" is an\alphabetical abbreviation of up to
6 letters, assigned by the EPA, identify the laboratory and aid
in data processipg” bg code shak & _assigned by the EPA at the
time a contract/is aw . be modified by the

i i ¢ EPA. If a change of
y, the Lab Code will
i9 directed by the EPA to use

name or owne
remain the
another Lal

3.1.2.4.3
under which

No."

is the number of the EPA contract

December. 1991 Page B-19



Exhibit B VOA of Ambient Air on Tenax®
performed under Special Analytical Services (SAY). /If samples are
to be analyzed under SAS only and reported on fhesé forms, then
enter SAS No. and leave Case No. blank. If sgmples are analyzed
according to the "Routine Analytical Services B) protocols and
have additional SAS requirements, list bot and SAS No. on
all forms. If the analyses have no SAS re
No." blank. Note that some samples in a
while others do not.

3.1.2.5 The "EPA Sample No." is the othér ¥nformation common to mest
of the forms. This number appears eith per right corner of
the form, or as the left column of a tablg ;

number of samples. The "EPA Sample No." gntered on the

center part of the box.

3.1.2.5.1 All samples, spikes, qdd sfandards shall be
identified with an EPA Sample Number L , the EPA
Sample Number is the unique identifying v piven in the Traffic

Report that accompanied that sample.

6ther inforRation to uniquely identify
shall be identified as VTFBLK## and
shall be identified as VTMBIK{##. The "EPA
¢ for each blank analysis within an SDG.
is by replacing the two-character

er with one or two characters or
both. For example, possible

es-Tenax® blanks would be VTMBLKO1L,

2.5.5 LCSs shall be ldentlfled as VTLCS##. The "EPA Sample
Lor each LCS analy51s within an SDG. The

tifier with one or two characters or numbers,
Hoth. For example, possible identifiers for

volatiles-Temax® caftridge LCSs would be VTLCSOl, VTLCS02, etc.

December,
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3.1.2.6 Several other pieces of information are commen to many of the
Data Reporting Forms. These include Lab Sample ID,/ Lap File ID, Date
Received, etc. Following is a brief description ¢f each of these

entries.

3.1.2.6.1 "Lab Sample ID" is an optional
internal identifier. Up to 12 alpha-nume
reported here. If the contractor does n
this field may be left blank.

3.1.2.6.2 "Lab File ID" is the laborAtoy
GC/MS data system file containing i
particular analysis. Up to 14 alpbAa
here.

3.1.2.6.3 "Date Received"” is tlje date of ample receipt at the
laboratory, as mnoted on the Traffri
should be entered as MM/DD/YY.

3.1.2.6.4 "Date Analyzed" should be entered

e forms,

nent, and contain additional
all instrument of the same

is common to various other
e GC column.

If the figure

¥ned is less than 5 drop it (round down).
than 5, drop it and increase the last digit
I1f the figure following the last
ound up if the digit to be retained is

If the figure is™g
to be retained by 1

reporting decimals for that result for a
lowing examples are provided:
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Raw Data Result Specified Format /é:;%ect Entry

5.9 6.3
5.99653 6.3
95.99653 6.3
995.99653 6.3
9995.996 6.3
99995.9 6.3
999995.9 6.3

NOTE: 6.3 stands for a maximum of six gi
three decimal places.

3.1.3 Cover Page [COVER PAGE - AAVT]

3.1.3.1 This form is used to list a ilTs damples analyzed
within an SDG, and to provide certain ana information and
general comments. It is also the document Wwhi signed by the
Laboratory Manager to authorize and release all\data and deliverables
associated with the SDG.

3.1.3.2 Under the "EPA Samp ' p to 7 characters

for the EPA sample number (1 nd duplicates) for each
required analysis within the S ontain a "D"
suffix. These sample numbers musxt De d on the form in ascending
alphanumeric order using the Extended ry Coded Decimal Interchange

Code convention. Thus,
alpha and numeric chg

it would
Samples listed below it
AR124B, MAB125A, MACLllA,

sted in éscending
ollowing Cover Page if

, a Lab Sample ID (up to 10 characters)
ated EPA Sample No. If a Lab Sample ID
tically (for each EPA Sample No.)

enter any problems encountered, both
the corrective action taken, and

fust be signed. in original, by the
¢ Manager's designee, and dated to authorize
e contents of all data and deliverables
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3.1.4 Analysis Data Sheet [FORM I - AAVT]

control samples, and performance evaluatio

3.1.4.3 Complete the header informatio
according to the instructions in sectig

sample collection if indicated on the g4 g. /1f the sample tag
provides the sampling flowrate and{sampli j the volume of air

sampled may be calculated by multiplyd :
sampling time.

3.1.4.5 For each positively identified target “sqompound, the
Contractor shall enter the dg i . If this
value is greater than or eqdal to thEquanti i i , report the
resulting true concentratioR urkoxre : gntaminants.

Report analytical results to’ igni : ig f the value is
alue is greater
than or equal to 10. ume is known to the

appropriate column.

3.1.4.6 Under the or qualifier, flag each result
with the specifi : 5 isted below. The
Contractor is egcoy i lags or footnotes. The
definition of guc &g icteyand must be included in the

: ts to the Agency, the following contract
specific qualifierg_are tg be used. The seven qualifiers defined
below are not subJec jification by the laboratory. Up to five
qua11f1er y Farm 1-AAVT for each compound. The

Indicates an estinpated value. This flag is used either when

4 1:1 response is assumed, or when the mass
iAdicate the presence of a compound that meets
ion criteria but the result is less than the
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sample quantitation limit but greater tha For
example, if the sample quantitation limiy is/20 ng, but a
concentration of 10 ng is calculated, re it as "10J".

The sample quantitation limit must be

identification is based on a mass
It is applied to all TIC results

specific analysis. ave a response
greater than full scale, iq Exbyibit D, the

. 6perly define the
results. If used, they mus e lly described, and such
description attached to % ample Data Summary Package and
the SDG Narratlve Begin Yy uging "X". If more than one
flag is reguire use "Y" as needed. 1If more than

eeded. For instance, the
"D" flags for some

3.1.
Identified Compounds (TICs) including CAS
compound name, retgntion time (RT), and the estimated
ation (criteria reporting TICs are given in Exhibit D)
e must be/ reported in minutes and decimal minutes, not
3.1.5.3 If. in~gthe opinion of the mass spectral interpretation
December, 1991 Page B-24



Exhibit B VOA of Ambient Air on Tenax®

specialist, no valid tentative identification can b
compound shall be reported as unknown.

analyzed, even if no TICs are found. Total the/num of TICs found,
and enter this number in the "No. of TICs found.
enter "0" (zero). Form I-AAVT-TIC must be ppovided

analysis, including required dilutions and i o TICs
are found.

3.1.6 Blank Summary [FORM II - AAVT]

3.1.6.1 This form summarizes the samples/associafedywith each field

3.1.6.2 Complete the header informati ’ 11-AAVT as described
in section 3.1.2. The "EPA Sample No." i

associated with the blank,
identifies the EPA samples.
provided under the "Cartridge"
3.1.7 Laboratory Control Sample Data gheet

3.1.7.1 Form III-AA¥T isTwused to rep®rt the recovery of the spiked
analytes in the la

Under "Reported," enter the
bg calculated from the analysis of the

the limits with an "*" in the column under
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3.1.8 GC/MS Instrument Performance Check and Mass CaliBration

3.

[FORM IV - AAVT)

3.1.8.1 This form is used to report the resultg/of GC/MS instrument
performance check (also known as "tuning") and fo summdxize the date
and time of analysis of samples, standards, jated with
each analysis of the instrument performance

3.1.8.2 Complete the header information e
the "Lab File ID" for the injection cont
performance check mixture of BFB.

3.1.8.3 For each ion listed on the # i, enter /the/percent relative
abundance in the right column. R : iveg ndances to the
number of significant figures given ¥Fe fon An the ion abundance
criteria column.

and report under "to specif me . 5 if the relative
ion abundance of mass 96 and X 3

m/e 95" column), respectively, . der the "to
specified mass" column) as the ib sundange of mass 96 relative to
mass 174.

3.1.8.5 All relativ seported as a number. If
zero, enter "0", n peric character.

3.1.8.6 1In the
analyzed under
order, by time
for specific
“EPA Sample
"Time Analyzed"

¥ all samples and standards
e check in chronological

a me). Refer to section 3.1.2
identifying standards and blanks. Enter
ample ID", "Lab File ID", "Date Analy;ed", and
Andards, samples, and blanks.

tion of the instrument performance
e top of the form. In order to meet
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3.1.9.3 Enter the "Case No." and "SDG No." for thé cdrrent data
package, regardless of the original Case for which the initial
calibration was performed. Enter "Instrument ID"

calibrate the GC/MS system - flash vaporiza
bottle technique, or permeation calibratio

of each of the
calibration standards analyzed under "DZAte Anjected" and "Time
injected", respectively.

3.1.9.6 Enter the "EPA Sample No." i D" for each of the
five calibration standards.

relative response factor (RRF) and ZRSD of the R values for each
target and surrogate compound~in_the space provided:

3.1.10 Continuing Calibration Dsg

3.1.10.1 Each time the GC/MS sxste ¢rghes a conitinuing
e initial calibration, the
laboratory must complete and submik VI-AAVT.

3.1.10.2 Complete & e 1 as in section 3.1.2. Enter
the "Case No." and ."or the cuxrent data package, regardless

Enter "Instrume

and\fhe date(s) of the most
recent initial ]

r date changes during the
should be given on Form VI.

If the continuing
b Tenax® cartridge, the same desorption
static dilution bottle technique, or
erator) used for the initial calibration
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3.

1.

3.1.10.6 Under the column "IC mean RRF", enter the¢ medn relative
response factor for each target compound as deterpgined in the most

the mean RRF value in the most recent valid j
Calculate the percent difference (%ZD) betweg

must be completed each time an initial ®
performed for each GC/MS system.

3.1.11.2 Complete the heade

as well as the date and time of % i¥bration standard.
If samples are analyzed immedistelN ] tial calibration,

internal standard areas of the mid (CAL 3) initial calibration
standard. Use the 4z is of this standard, and its
Lab File ID and argas in plage of thosk a2 continuing calibration

- of the 12-hour calibration
standard, enter 5 Zh internal standard and its
retention ti imgd r the appropriate column. For

area of the partiqular standard plus 40 percent of its area (i.e., 1.4
times the area in thws S x), and the lower limit of the

i standard minus 40% of its area (i.e.,
KYSTD box). Report these values in
ind "LOWER LIMIT", respectively.

internal standa d and Ats retention time. If the intermal standard

December,
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ove, flag that
nd/space of the
the "{#" symbol.

area is outside the upper or lower limits calculate
area with an asterisk (*) placed in the far right-
box for each internal standard area, directly und
Similarly, flag the retention time of any intern
outside the limits with an asterisk.

3.1.12 Tenax® Cartridge Certification [FORM VII

cartridges prior to use.

3.1.12.2 Complete the header informati ) page of Form VII-
AAVT according to the instructions in ,

clean cartridge.
the CRQL of the compound fol

3.1.12.5 At the bottom of ead > o e tofal or subtotal
level of VOCs found. Include oy at/ are positive hits; wvalues

qa particular cartridge are
the target compounds, and
if the total leve DCs is\not great®r than 10 ng/tube, then the
cartridge is cer g

3.1.

he "#" symbol. In the far righthand
f surrogate recoveries outside the QC limits
(Total/Oug). 1If no surrogates were outside the
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3.1.14 Analytical Sequence [FORM X - AAVT]

3.

1.

3.1.14.1 A Form X-AAVT is required for each analytidal sequence for
each GC/MS system used to perform VOA on Tenax® /cartyidge samples in
an SDG.

3.1.14.2 Complete the header information o
AAVT according to the instructions in secti

3.1.14.3 On the numbered lines, enter tWe EPA sample numbers alo
with the other information which identifies the samples, blanks, and
standards. The first item in the tablgé myst be t e~BFB since the 12-
hour time period starts at the injec ument performance
check standard. Arrange the items j ' i
GC/MS system.

sample containers and samples, -1 is
j amples in a

single sample shipping contgyiney D o more than one
Sample Delivery Group, the o\ AADG-1 shal)Y be placed with
the deliverables for the Sampl¥ De e lowest Arabic
number and a copy of Form AADC- placed with the deliverables
for the other Sample Delivery Group(s). e copies should be

identified as "copy(ies)," and the
noted on the copies.

on of the original should be

dbsence of custody seals
in item 1 on Form AADC-1.

shipping contaipé
and their condj
Recoxrd the cu

s/icker number, if present.

fle shipping documents and complete the header
information~describet section 3.1.2. Compare the information
recorded on al he dofuments and samples and circle the appropriate
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answer in item 8 on Form AADC-1.

3.1.15.6 1If there are no problems observed during redeipt, sign and
date (include time) Form AADC-1, the chain-of-cugtody record, and
Traffic Report, and write the sample numbers on/Form AADC-1. Record

number) in the Sample Transfer block locdted in the bottom left coxdder
of Form AADC-1. Sign and date the Sample Cross out
unused columns and spaces.

3.1.15.7 1If there are problems obs during/regeipt or an answer
marked with an asterisk (i.e., irZled, contact SMO and

specified in the preceding paragraph and no appropriate, the
resolution of the problem.

3.1.16 Complete SDG File (CSF)

Section 1. Assemble
AADC-2, and stamp ¢

the AADC-2 form). q xevigwing the document numbers
and recording pag umns provided in the Form

AADC-2. 1If the pecific document type, enter
an "NA" in the

specific documents related to the CSF may
ned category. The laboratory should review
most appropriate to place them under No.
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3.2 Data Reporting Forms
3.2.1 Cover Page [COVER PAGE - AAVT]
3.2.2 Analysis Data Sheet [FORM I - AAVT]
3.2.3 Tentatively Identified Compounds [FORM I T-TIC]

3.2.4 Blank Summary [FORM II - AAVT]

3.2.5 Laboratory Control Sample Data Sheet /FOEM III - AAVT]

Sheet [FORM AADC-2]
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Orgarics in Ambicat Air — Tcnax

COVER PAGE
Lab Name: : Contract Ng.:
Lab Code: Case No.;

SAS No.: SDG Ng.: / >

! EPA Sample No. !

B
N
%

|
]
|
Y
~
.
N

N

~N N B L D =
™~
NN
N
™~

E——

e o

Comments:

Name:
Title:

Signature:
Date:

COVER PAGE - AAVT



U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM

Volatile Organics irn Ainbient Air — Tenax

SAMPLE RECEIPT/LOG-IN SHEET

Lab Name: Contract
Lab Code: Case No
SAS No.: SDG w
- I Era '/7/21 Assigned | Spl Vol ' REMARKS: Conditions
o ITEM REMARKS _ lSample No.,/ Tag No La No® (m3) of Samplc Shipment,ctc.
1. CuSlodv Scal(s) Present/AbsenyIntact/Broken® ) o
2. Custody Scal No(s). . / K /// B o
I;—C;;n;of—Cuslody records ] Present/Absent* 1 ': \ \_— .:- _-_ S
* 4. Traffic Reports or Present/Absent® ' \ B ' e
Packing List : E M| ’ \ ‘, :
. 5. Airbill | Sucker/PmenVAbsem'( 1 \\ ’V f i
__Airbill No(s)._ | NN\ T 7 |
{ 6. Sample Tags i Present/Absent* \ \ J / i i ;
:» _Sample Tag No(s): T Listed/Not Listed on COC \ N4 / | 5 |
_ 7. Sample Condition . ' Intact/Broken/Leaking® \ < | ’ .
: 8. Do informations on custody! TN RN S S
records. traffic _rggorts:and . / ﬁ} \ DS ) e L
. sample tags agree? / % | D ; i, ] :
9. Date Received at Lab: / [ | | e
10.TmeRecovedalan: ./ L/ 4 ™ o
Sample Tran§br\ \/ / i f e _______ji
o Area # \ L 'L T e ____¢___;
.. By e N N R
om L N DAl S
" If circled. contact SM@ and/attach recordQf resolgtion. Y
Received by:
Signature: Log—in Date:
Print Name L /
Reviewed by: \\/
Signature: Date:
Logbook No.: N/ Logbook Page No.:

FORM AADC-1



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

COMPLETE SDG FILE (CSF) DOCUMEN

INVENTORY SHEET
Lab Name: Contract No.:
Lab Code: Case No.: N
SAS No: SDGNo.._/ / .
(o NN
| DOCUMENT Page Nos. Dug Chexk |
3 From| To | Lab NReg '
___ L. Cover Page (Cover Page — AAVT) / / D ;
2. Sample ReceiptLog—In Sheet FORMAADC-1)  /  / S \ ‘
3. CSF Document Inventory Sheet FORMAADC-2) / / Vo / ; ‘ '
4. Analysis Data Sheet (FORM [ — AAVT) yARS AV 1 ;
5. Tentatively Identified Compounds (FORM I — AAVE<TIC) . / 5 ;
! 6. Blank Summary Form (FORM Il — AAVT) N ! :
. 7. Laboratory Control Sample Data Sheet (FORM III — AAVT) '
. 8. GC/MS Tuning with BFB (FORM IV — AAVT) N
| _9. Initial Calibration Data Sheet (FORM V — AAVT) ~.1/
'10. Continuing Calibration Data Sheet (FORM'VI — AAVIT—___ A
{ 13. Internal Standard Area and RT Summary (T\OW —
| _14. Tenax Cartridge Certification Data Sheet (FORM WIII ~ AAVT -/
| 15. Surrogate Recovery Form (FORMIX ~ AAVTN\ \ _/ /
. 16. Analytical Sequence (FORM X ~ AAVT) \ ;
C 1 l7 EPA Shipping/Receiving Documents |
Airbill (No. of shipments: ) _——~_ N\ !
_Chain—of~Custody Records /~ N N\ i
Sample Tags _ VAV AR N |
‘ Sample Log,—ln Sheet (Lz;é&ﬂADC-l)) id \ N :
: l_zﬁ Misc. Shlppmg/Reijx]ng Re96rds (list mgﬂvxdgaheso\rds) S
. Telephone Logs [l [/ / ~/
e S N/
: \ ~
" _18. Internal Lab Sample Transfer Records
{ 19. Internal Original Sampie-Preparation'and Analysis Records
7() Other Recor@s/descnbe or hh\ \ §
- S i | :
Comments: o \\ e —
- \ }
Completed by ( :
Signature: Date:
Printed Name/Title:_ N~/
Audited by (EPA):
Signature: Date:

Printed Name/Title:

FORM AADC-2




U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatilc Organics in Ambicnt Air — Tcnax

ANALYSIS DATA SHEET /7
EPA Sample No.

Lab Name:

Lab Code:

SAS No.:

Lab Sample ID: Date Received:

Lab File ID: Date Analyzed: / / Column ID:

Sampled Air Volume, m® (corrected to STP): / /

‘ o x/ (/ Concéiltyhtion :
CAS RN COMPOUND NAME &/ ng#tubg |/ ng/m’ Q |
100—52—7 | Benzaldehyde o~
71-43—2  |Benzene N
100—47—0 | Benzonitrile NN
108—86—1 |Bromobenzene T~
74—97-5 |Bromochloromethane { ~._ |
109-70-6 1—Brom0—3—ch]oropro\pané\ /

74—96—4 | Bromoethane / / -
75—-62—7 | Bromotrichloromethane NN/
104—51—-8 |n—Butylbenzene {
56—23—5 | Carbon tetrachioride™~
108—90—7 | Chlorobenz¢ne L~ \ N
78—86—4 |2—Chlorgbutafe  \ N/
106—89—8 I—Chloyf)—]fS—epO)gbro ~—,
110-75—-8 [2—Ch}brogthoxyethefie / N/
67—66—3 | Chiofaform™_

540—54—5 |1—Chloropropan /
75-29—-6 2-—Ch]oroproﬁrsq \
107—05~1 |3~CHRIoro~l—propere .
108—41~8 /m—Chierqroluehe /.
95—49—&7 —-Chlorotahepe \
106—43£4 /| p—Chlorotoluen®\

106-9,5 —4( 1,2—Dibromoethane 1
74-—§S<3 \NDl’bromomethane j Z
78—-75—N\1,2>D.Lbromopr9{;an£
95-50—1 | I;2<Dichlsrobgnzefie
541-73-1 I,S—Morogen;/ene
106—46—7 | 1,4—Dichlorobgizene
1190-22-3 | 1,3—Dichlorobutane
110—56—5 |1,4-Dichlorobutane

d

—

FORMI - AAVT-1



Lab Name:

U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

ANALYSIS DATA SHEET

Lab Code:

SAS No.:

/\EPA Sample No.

Lab Sample ID:

Lab File ID:

Date Received:

Date Analyzed:

Sampled Air Volume, m? (corrected to STP):

Instrument ID: )
Column ID:

CAS RN

COMPOUND NAME /

7581-97-17

2.3—~Dichlorobutane \

764—-41-0

cis—1,4—Dichloro—2—butene

760—23-6

3,4—Dichloro—1—butene

75-34-3

1,1-Dichloroethane .

107-06~-2

1,2—Dichloroethane /

75-35—-4

1,1-Dichioroethene X

78—87-5

1,2—Dichloropropane \

142-28-9

1,3—Dichloropropane X N

123-91 -1

1,4—Dioxane \

1073-67-2

1—Ethenyl—4—chlarobenzene

100—41—4

Ethylbenzene”

98—-82-8

N
(1—Methyjéthyl) berizene)

99—-87-6

1—Methyl,£4— ¢ —methylethyl) benzene

76—01-7

Pentac}ﬂoga/ethanc /

98—~86—2

100—42~5

l—Phénylétl@.nonc / /
~/ /:

Styrene~._

630—-20-6

1,1,1,2—Tettachloroethane

79-43-5

1,1,2,2—Tetrachioreethaite.

127—18—~4 MTetrachloroethylene

>

109—99-9/

~

108—88-/3

Tefrahydrofuran \_
AN

/Toluene

75-2542 /

Tn'bromomethané\ X

71— $5-65

1,1,1 —Trichloroetﬂémql

79-06>8_

m— Trichloroe;ﬂ;uﬂ

79-01—6 ITrichloreethylene /

96-18—-4

1,2.3~Trichlosbprdpane

108—67-8

1,3,5— Trimethylfenzene

1330-20-7

Xylenes, m— and P

95-47-6

Xylene, 0—
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Lab Name:

U. S. ENRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

TENTATIVELY IDENTIFIED COMPOU)W/)S
PA Sample No.

Lab Code:

Lab Sample ID:

SAS No.:

SDG No:

GC Column ID:

No. of TICs Found:

: CAS RN

' E imated "
. COMPOUND NA»&\Y{\% ‘ |
1

\_ng/tybe/T—nf/m’

|
NN/
‘ i

ANV
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Lab Name:

Volatile Organics in Ambient Air — Tenax
BLANK SUMMARY

Lab Code:

SAS No.:

Lab Sample ID:

Date Analyzed:

Lab File ID:

Time Analyzed:

EPA Sample No.

Lo,

SD
Instr}tsu{
Column ID:

THIS BLANK APPLIES TO THE FQ[LK{WING SAMPLES

~ EPA Sample No.

Laboratory I/D /

Analysis

Sample | File /

-/ Cartnd;,( ‘7

Date Time

O G

i

/ .
[ S //f
<~ 7

i :
i |

~
S~ N

S i
7

N

t
.20
21
-
23
24
25
26
27
28
Comments:
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambicnt Air — Tenax
LABORATORY CONTROL SAMPLE DATA Sl—lﬁ

EPA Sample No.

Lab Name: Contrast No.: \\
se Xo.:

Lab Code:
SAS No.:
Lab sample ID: Date Analyzed: ns ument [D:
Lab File ID: Time A. .ulyzed: \ C lumn ID:
I Conccntratlon‘(\gg[tulk) %
CAS RN COMPOUND NA Repo Recovery
71-43—2 | Benzene N Rk—o "\L
56—23—5 | Carbon tetrachloride \ 7 ﬁ\/
106—93—4 |1,2—Dibromoethane N/ /
106—46—7 | 1,4—Dichlorobenzene \ M

/
107-06—2 | 1,2~Dichloroethape—__ N\

78-87—5 ‘1,2—Dichlorop£pane \ \ \

127-18-4 Tetrachloroe,tflyilﬁe \ J/-\ \ }

79~06—5__|1,12—Triclorgethane ) o~

79—01—6 | Trichlorgéthyfene / T~/

%Recovery QC Limits:

LCS Recovery: total.

Comments:
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

GC/MS INSTRUMENT PERFORMANCE C
AND MASS CALIBRATION

Lab Name: Contract Ng.:
Lab Code: Case No.7 .
SAS No.: SDG Nd.. /L
Lab Sample ID: Date Injected: Instrument ] D:
Lab File ID: Time Injected: GC Column IDx
Mass BFB Injected (ng):
—— / N L
- /% Relative Abundance .
"m/e. ____ ION ABUNDANCE CRIT]_EI_?_K_ / / Aome9s | tospecified mass|
50 8.0 - 40.0% of m/e 95 /i /
75 30.0 — 66.0 of m/e 95 ~. Y
95 i Base peak, 100% relative abundance __\ \
| 96:5.0 — 9.0% of m/e 174 AN
__173 | Less than 2.0% of m/e 174 T ~/
. 174150.0 — 120.0% of m/e 95 S ;
" 175(4.0 — 9.0% of m/e 174 NN 7~/ ]
' 176 193.0 — 101.0% of m/e 174 NN\ / / 1
. 177,5.0 = 9.0% of m/e 176 |
 ___ THISTY PL 5 FOLLOWING: _
o EPA Sample No. :’ . 1 _ : Date Analyzed | Time Analyzed |
1 ! : | |
_ 2 /S )~ ] :’.
I _J\_L\_%_. | . _
4 ' | i |
s RN |
e T T -
7' ! | '
8 -
9 R
L0 L
11 . .
12 : o
13 f
4
15
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics a Ambicnt Air — Tenax

INITIAL CALIBRATION DATA SHEE

Lab Name: Contract No/
Lab Code: Case No.:
SAS No.: SDG No/ /\
Instrument ID: GCCo ID: \
Standard Preparation Method:_____flash vaporization statrdilution permeation talibration
 STANDARD _ CAL11 CAL2 | CALS [/CAL4 [ CALS
EPA Sample No. o / J L |
Lab File ID : ; ays / / |
Daic injected ' 1 5 Z K / j !'
Time injected ’ ’ N \/ / { ~
; Relative Rcsponsc\Fqctor (QRF) _| mean \
- COMPOUNDNAME  CAL1 . CAL2 | CAL3 (\GAL 4. _CAL 5 RRF : %RSD
‘Benzene—d, i i o~ ;
Chlombenzeng:d il ~/ { ]
1,2—-Dichlorobenzene—d, I i ?
Benzaldehyde i ; 7 B
Benzene ! i /) T~ | B
Benzonitrile i _
'Bromobenzene !
Bromochloromethane i !

| —Bromo—3~chloropropane!
Bromoethane _
Bromotrichloromethane
n— Butylbenzene
Carbon tetrachloride
Chlorobenzene
2—Chlorobutane
t-Chloro-23-epoxypropane T
2—Chloroethoxyethene !
-Chloroform
1—Chloropropane
2—Chloropropane
3—Chloro—1—-prype
m—Chlorotoluege
o—Chlorotolughe
p—Chlorotolue
—Dibromoethan
Dibromomethane )
1.2-=Dibromopropane
—Dichlorobenzene
1.3=Dichlorobenzene
|.4—Dichlorobenzene
1.3=Dichlorobutane

FORMYV — AAVT—~]



U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

INITIAL CALIBRATION DATA SHEET

Lab Name: Contract No;
Lab Code: Case No.: /
SAS No.: ;
Instrument 1D:

Standard Preparation Method:_____tlash vaporization

STANDARD CAL1 | CAL2
EPA Samplc No. ; /

Lab File ID ; / /] /™
Date injected i / -/
Time injected H yaye / /

Relative ReSponse Factgr (RRF mean
COMPOUND NAME CAL1| CAL2 | CAL3 | CAL4 | CALS RRF | %RSD
1,4—Dichlorobutane RN
2,3—Dichlorobutane N N
/.
7
v

B

cis—1,4-Dichloro-2—butene — N
3,4—-Dichloro—1-butene / L
1,1-Dichloroethane X T
1,2—Dichloroethane N N/
1,1-Dichloroethene NI,
1,2-Dichloropropane NV /
1,3—Dichloropropane N
1,4—Dioxane \
i 1-Ethenyl-4—chlorobenzene
Ethvibenzene
(1—Methylethyl) benzene
1-Methyl-4-(1-methylethyhbenzene
i Pentachloroethane

. 1 —Phenylethanone

| Styrene
(1,1,1,2—Tetrachloroethane
11.1,2,2—Tetrachloroethane—
{ Tetrachloroethylene /~

' Tetrahvdrofuran /
[ Toluene /

{ Tribromomethafe /
'1,1,1-Trichlogoetlfane
'1,1,2—Trichldspethane_
'Trichloroethviend~_ N\
"1,2.3—Trichloropropane, ™~
i ,3,5—Trimethylbenzene ™
' Xylenes, m— and p—

i Xylene. o—

)
/

N

N
¥

RS
N |
)
/

/>

/
{

kil

14 ///
/

(!
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

CONTINUING CALIBRATION DATA SHj’éT

Lab Name: Contract No.:

Lab Code: Case No.: 7 ~_
SAS No.: SDG No. VAN
EPA Sample No.: ‘

Instrument ID:
Date Injected:
Calibration Method:____ direct injection ___

COMPOUNDNAME __ ICmeanRRF/  RRF/
: Benzene—d, s L '

{5
‘Chlorobenzene—d, e __\_\/ /
12— chhlorobenzene d I ‘

: Benzaldehyde
i Benzene

' Benzonitrile j / ]
. Bromobenzene N N Iyl |
Bromochloromethane : NN\ /T
| 1-Bromo—3~—chloropropane N N/ / T
| Bromoethane- ’ |
'Bromomchloromethang o
.n—Butylbenzene
.Carbon tetrachlonde o
Chlorobenzene
'2 Chlorobutane

e e B

Z
/

| 1—Chloro—2,3— —epoxypropa

12— Chloroethoxyethene\\/ /
\ |

' Chloroform
-1=Chloropropane _——__

2= Chloropropane” \*\? R A

3—=Chloro—1—propene
4m —Chlorotojen

t
'r — e
!

12— Dxbr()mopr()pdng_

.1.2=Dichlorobenzene

' 1,3—Dichlorobenzene

. 14-Dichlorobenzene
1.3—Dichlorobutane
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatilc Organics in Ambient Air — Tenax

Lab Name:

CONTINUING CALIBRATION DATA Sl-%

Contract No.:

Lab Code:

Case No.:

SAS No.:

a4
SDG No.:

EPA Sample No.:

/.
LabFile ID/ / N

Instrument ID:

GC Columin ID:

Date Injected:

Time Injected:

>

Calibration Method: direct injection

via cartridge

Date of Init. Cal.: ~/

COMPOUND NAME

. IC mean RRF ,'/

%D

1,4—Dichlorobutane

REKF /
/

2,3—Dichlorobutane ?

/
SN/ /

|

cis—1,4—Dichloro—2—butene @
3,4—Dichloro—1—butene ’

1,1-Dichloroethane

1,2—-Dichloroethane

1,1—Dichloroethene

1,2—Dichloropropane

1,3—Dichloropropane

1,4—-Dioxane

1—Ethenyl—4—chlorobenzene

Ethylbenzene ]
(1-—-Methylethyl) benzene / ]

1—Methyl—4—(1—methylethyl) bénzexic

Pentachloroethane
/ /

/

1—Phenylethanone
Styrene |

1,1,1,2—Tetrachloroctham ~/

1,1,2,2—Tetrachloroethane \

Tetrachloroethylepe———~—~_

Tetrahydrofurag’ N\
~.

Toluene / /
AN

Tribromomgthaxle

1,1,1—Trigﬁloy6ethane

1,1,2—Trichloroethane }7

1,2,3—Trichlorop%pgne\

Trichloroethjtene >\ // L/

1,3,5—Trimethylbenzen

~/

Xylenes, m— and p—

Xylene, 0—
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U. S. ENVHRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

INTERNAL STANDARD AREA AND RT SUM

Lab Name:

Lab Code:
SAS No.:

H
I
'

' Perfluorotolucnc 1 blﬁlc)( orobenzgée>d 1,4—Difluorobenzene !
[ B Area  # RT__#|Af # [RT /# Arca  # RT #
. 12—HOUR STANDARD | 7 K /
; Upper Limit ! /
| Lower Limit ! . {
EPA Sample No. ’ \ \
1 ~_ N
2 ) ~7
3 N
4 N/~
5 AN ANV
6 "/
7 P \
8 VA AN ANEN
3 AVAR RV
10 /S /1)
11| Y VA 1/ ™~/
12§L L \ 7
130 ~ Y
14 o~
15, T~ k.
16 [~ N N/
171 / / N
18] / [/ N\ A
19 VRS 11
201 N~ /

AREA: Upper Limit: +
Lower Limit: —40% of 1

fin

W aref.
rnals 1d afea.

All values outside of the QC limits must be {0

RT: Upper Limit: +0.33 minutes of internal standard RT.
Lower Limit: —0.33 minutes of internal standard RT.

ed by an "*" under the "#" column.
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U. S. ENVIRONMENTAL PROTECTION AGENCY

CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Tenax

TENAX CARTRIDGE CERTIFICATIO

Lab Name:

Lab Code:

SAS No.:

Conyé 0.:

Case N¢:
;g:} 0.:
N

COMPOUND NAME

Tenax Cértridge ID

N

1| Benzaldehyde

2 ' Benzene

—
V

3| Benzonitrile

4 | Bromobenzene

5| Bromochloromethane

6 | 1—Bromo—3—chloropropane :

7 ; Bromoethane

! 8! Bromotrichloromethane

1 9! n~Butylbenzene

| 10; Carbon tetrachloride

_ 11! Chlorobenzene

?

! 12 {Z—Chlorobutane

i 13! 1-Chloro—2,3—epoxypropane

;_;_4 . 2—Chloroethoxyethene

E 15 Chloroform
. 16| 1—Chloropropane

N

\ 17|2~Chloropropane

/45
/ /
/ /

18 3—Chloro—1— propq{e

19 | m—Chlorotoluene

20 | o—Chlorotoluene

~
o~

| 21 | p—Chlorotoluene

522 1,2—Dibromogthane

TN

| 23] Dibromomethape”

| 24/1,2—Dibrgmofropane

251 1,2~ Dighloybbenzene

26 1,3—D{cgloro nzene

271 1,4~ Dichiorabenzene,

' 291 14— Dichlorobutane
Subtotal VOCs (ng/tube)__

' 281 1,3=Dichlorobutane__ .

FORM VIil - AAVT-1




Lab Name:

U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM
Volatile Organics in Ambient Air — Tenax

TENAX CARTRIDGE CERTIFICATI

Lab Code:
SAS No.:

Teaax/Cartrid

ID

COMPOUND NAME

VAN

2,3—Dichlorobutane

| cis~1.4-Dichloro-2~butene

32

3,4—Dichloro—1—butene

1,1—Dichloroethane

34

1,2—Dichloroethane

35

1,1—-Dichloroethene

36

1,2—-Dichloropropane

37

1,3—Dichloropropane

J/

| 38

1,4—Dioxane

39

1-Ethenyl-4-chlorobenzene

40

Ethylbenzene

' 41

(1—Methylethyl) benzene

42

1-Methyl-4-(i-methylethyhbenzene

43

44

Pentachloroethane

45

1—Phenylethanone
Styrene f /

46

1,1, 1,2—Tetrachloroe;{1apé

47

1, 1,2,2—Tetrachloroé4han

48

Tetrachloroethylene \

49

Tetrahydrofuran

50

Toluene

51

Tribromomg{haggc/'\

52

1,1,1 —Triqﬂlgéethane D

53

1,1,2—Thichjbroethane

54

Trichldroethylene

55

1,2,3—Mrop ane

56

1,3,5—Trimet®ﬂagnz%‘e\

57

Xylenes, m— and p\ Y

58

Xylene, 0—

‘2 Total VOCs (ng/tube)

|
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambient Air — Tenax

SURROGATE RECOVERY
Lab Name: Contract No.;
Lab Code: Case Ng.: /
SAS No.: SDG No.: \
f § Surrogate Percent Recovery ! Total
. EPA Sample No. : benzene—d, # chlorobenzcncxﬁ%\/#{dichlorobe}e:@—(b;k/ QOut
1 ‘ / i | ,
3 / [/ /> ]
4 / / A/ |
5 [ SN_ /1
6 ~ /
7 N
8 L
9 [ ~/
10 (o T—0u0u |
11 NN —~ ~ | /
12 NN/ /
13 N
14 N4
15 N AN
16 AN N
17 / / ) \/
18 / /- / V"7
19 [ & [/ ~
20 ~_~//
2 ~ <
p?) e N
2 ~ ~__ N 7
2 / NN
25 / / N
2 / /[ \
27 SN /]
28 ~. /[ /
2 N~ N/ /
30 ~. /

Surrogate %Recovery Limits: 80~ 28%/
Values outside of QC limits are flagged with a "*" un

der the "#" column
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U. S. ENVIRONMENTAL PROTECTION AGENCY
CONTRACT LABORATORY PROGRAM

Volatile Organics in Ambicnt Air — Tcnax

[ ab Name:

ANALYTICAL SEQUENCE

Lab Code:

SAS No.:

Instrument ID:

_ EPA Sample No. 3 Lab Sample ID/F /Analysi7$ Time | Analysis Date
] . Y. '
> | / / avi
| (N_ [/
) ~7
5. N
7 ] ~/
8, < S o~
o] NNV
1" Y
12 N ¢
13 N NN
N AN N
VAR AN
161 /[ / /[ S~ _T
17 _ [ S 1/ /
s \ ~V / |
19 ~.1 S
20! - N
21 o N N/ |
2 _ [/ ~~
c R 7L N Y
X4/ \L\ i
RN - / / 1
26. L \ A / i i
27 _ ) ~__~/ // ‘ ‘
® o~/
29 Y/
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Exhibit C VOA of Ambient Air on Tenax®

TABLE 1

VOLATILES IN AMBIENT AIR
TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS’ (CRQL)
/

Target Compound on~col
Benzaldehyde 20
Benzene 9
Benzonitrile S
Bromobenzene 45
Bromochloromethane 7
1-Bromo-3-chloropropane 5
Bromoethane 26
Bromotrichloromethane 6
n-Butylbenzene 3
Carbon tetrachloride 7
Chlorobenzene 6
2-Chlorobutane 12
1-Chloro-2,3-epoxypropane 26
2-Chloroethoxyethene 27
Chloroform 9
1-Chloropropane 6
2-Chloropropane 11
3-Chloro-1-propene 6
m-Chlorotoluene 2
o-Chlorotoluene 2
p-Chlorotoluene 2
1,2-Dibromoethane 11
Dibromomethane 15
1,2-Dibromopropane 48
1,2-Dichlorobenzene 4
1,3-Dichlorobenzene 541-73-1 5
.1,4-Dichlorobenzene 106-46-7 41
1,3-Dichlorobutane 1190-22-3 2
1.,4-Dichlorobutane 110-56-5 27
2,3-Dichlorobutane 7581-97-7 17
1,4-Dichloro-32 34 764-41-0 7
3,4-Dichloro/l- 760-23-6 22
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Exhibit C VOA of Ambient Air on Tenax®

TABLE 1

VOLATILES IN AMBIENT AIR /
TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS ACRQ

Target Compound

1,1-Dichloroethane
1,2-Di :loroethane
1,1-D:_nloroethene
1,2-Dichloropropane
1,3-Dichloropropane
1,4-Dioxane
1-Ethenyl-4-chlorobenzene
Ethylbenzene
1-(methylethyl)benzene
1-Methyl-4-(1l-methylethyl)benzene
Pentachloroethane
1-Phenylethanone

Styrene

1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetrahydrofuran
Toluene
Tribromomethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane

H

Trichloroethylene 3
1,2,3-Trichloropropane h-18-4 16
1,3,5-Trimethylbenzeng 108-67-8 9
Xylenes, m- and p- 1330-20-7 2
Xylene, o- 95-47-6 2
NOTE: The values in Table 13 ract Required Quantitation Limits (CRQL),
not absolute deteetion tThmits. ; itation limits in these tables are set

December, 1991 Page C-2



Exhibit C VOA of Ambient Air on Tenax®

TABLE 2

Target Cozpound

Carbon disulfide
Pyridine
1,2-Dibromo-3-chloropropane
2-Chloro-! 3-butadiene
trans-1.,4-Dichlorobutene
rropanal

7 -Hexanone
Cyclohexanone
1-Bromobutane
2-Methylnaphthalene
1,3,4-Trimethylbenzene
2,2-Dichloropropane

108-94-1
109-65-9

1,1-Dichloropropene 58-6
n-Propylbenzene 03-65-1
tert-Butylbenzene 98-06-6
sec-Butylbenzene 35-98-8
1,2,3-Trichlorobenzene 87-61-6

all of these compbunds.

December. 1991 Page C-3
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SECTION 1 INTRODUCTION
1.1 Scope and Application
1.2 Summary of Method
1.3 Interferences and Aimitatlo

1.4 Definitions

SECTION 2 SAMPLE STORAGE AND HOLDING
2.1 Receipt of Exposed Cartridge

SECTION 3

SECTION 4
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ANALYTICAL METHOD FOR THE DETERMINATION/OF
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/
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1.

1

EXHIBIT D

VOLATILE ORGANIC COMPOUNDS (VOCs) IN
COLLECTED ON TENAX® AND ANALYZED
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC S)

INTRODUCTION </

Scope and Application

ANALYTICAL METHOD FOR THE DETERMINAT;;;;OF

1.1.1 This document describes a method fof d¢termining the presence and
concentration of specific volatile organij

included in the Target Compound List (E

(GC/MS)

e adsorbent

e Laboratory
mits of the
| tic data for

selected addition, the
analysis méet required audit
accuracy lined in Section 5. These
accuracy : data acquired over the last
five (5) i ir MoniYoring System (TAMS). The TAMs

utilized the she distributive air volume

owever, such flexibility also
ity on the user to document that such

i.e., documentation of method

atory situation is required. Each contractor

hguld be readily available to and
Rersonnel .

pon procedures developed by the U.S.
Y, Atmospheric Research and Exposure

¢ for the GC/MS Determlnatlon of Volatile
ed/on Tenax®." Compounds which can be determined
organics having boiling points in the range of

December, 1991 Page D-1



Exhibit D VoA of Ambient Air on Tenax®

approximately 80 to 200°C. However, not all compounds fAlling into this
category can be determined. Exhibit C and Table D/YTI-1/of this exhibit
list the target compounds to be analyzed by this mgthod. Other compounds
(e.g., semi-polar) may yield satisfactory results/but vahkidation by the
individual user is required.

1.2 Summary of Method

containing approximately 1 to 2 grams of Té€nay® adsorbent. While highly
volatile organic compounds and most inorgéni fexic constituents
pass through the cartridge, certain volatile ig compounds are
retained on the adsorbent bed. The captrid

transported back to the laboratory foy

standards are added to the cartridges gconcentration step,
the VOCs trapped on the Tenax® are thermally desd eating the
sample cartridge under a flow of hellum The desorb s are
collected in a cryogenic trap aitrogen
temperature. The cryogenic t ganics is then heated to
transfer the sample to the capil ., the fro»t of which is
cooled to liquid nitrogen temperature hts/step is essential
to focus the organic compounds andalle i appllcatlon to the front of

1.2.3 The scan of the maes is\initiated and the analytical
procedure is begun. the GC column is programmed
to a temperature to 5y the organic compounds
are recorded by the

the sample and this relative system
sntity of compound present on the

idge is desorbed and analyzed in one GC/MS
in m® pumped through each sample cartridge
e concentration may also be reported in

December, 1991 Page D-2
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1.3 1Interferences and Limitations //T;7

1.3.1 In the use of Tenax® adsorbent, artifacts czz/;r'se from chemical
reactions due to oxidants in the sample, degradati of_the Tenax®, or
thermal alterstions of certain VOCs.

cause some changes in retention properties g9 ¢énax®. In general, thiys'
can be minimized by multiple sampling volupes,/smaller sar~ling volumes,
and the use of desiccants in the culture } storage

be extremely careful in the preparatiom g ad handling of the

cartridges throughout the entire sampling 2md analysis process to minimize
this problem. Otherwise, false positive detection o hloroform, toluene,
benzene, and other common volatile organics may oceur. Rrecautions should

1.3.4 Breakthrough volumes of i must be known or
q pe/ compounds (e.g.,

pall that quantitative

tics of Tenax® which may

this method are: (1) poor

6f the breakthrough volume of
it is related to the limits of MS

us, the range and limit of detection are a
ad which is present in the sampled air. The

the chemica} ard physical nature of each analyte. The
i a function of several factors: (1) the
ne the breakthrough volume and its relation
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(2) the accurate measurement of sample volume; (3) tHe rcent recovery of
the organic from the sampling cartridge after a perfod /of storage; (4) the
reproducibility of thermal desorption for a compouhd from the cartridge
and its introduction into the analytical system;
determining ~he response factor ratios between
the quantitat n standard used for calibrating/the/analytical

resolution GC column.
Definitions

NOTE: Definitions used in this test me and any/us¢gr-prepared SQPs
should be consistent with ASTM Test Me

point of use.

1.4.1 Cryogen: A liquified gas used to obtain very~low temperatures
(-150°C) in the cryogenic trap of the analytical
cryogen is liquid nitrogen.

1.4.2 Dymamic calibration:
calibration gas concentrations
system, by metering known volume

ibration of an analytical system with known
obtained from a source such as gas
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2 SAMPLE STORAGE AND HOLDING TIMES
2.1 Receipt of Exposed Cartridges
2.1.1 Receive all exposed Tenax® cartridge tubes/in a s

appropriate Chain-of-Custody sheet. Match the CHaip~-
the corresponding sample to ensure that no mix

ed can with the

items: (1) a signature of a person relinquiyshifig custody; (2) the nts
of surrogate loaded on the cartridge; (3) i
volume collected; and (4) the Tenax® batc
sample for which Chain-of-Custody sheet
missing.

ot analyze any
ove information is

2.2 Procedures for Sample Storage

2.2.1 Put all cans of samples in the cartrid r when received, and
log each sample in the appropriate notebook as ré Place each

Chain- of -Custody sheet in the project notebook (with er information

used again.

2.2.2 The samples must be stored . mosphere demonstrated to be free
of all potential contaminants. The 3amp]3 drtridges should not be stored
at elevated temperatures. High temperg may result in leaking and
thermal alteration of ta¥ge
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3 CARTRIDGE PREPARATION AND CERTIFICATION
3.1 Cartridge Preparation

3.1.1 Summary

The following routine shall be follow s illustra®ed in Rigure
.T-5) in the preparation of Tenax® carﬁ“i?ges for air sampiNpng:

3.1.1.1 Cleaning and preparatlon/ﬁf yenax® adsorbent;

3.1.1.2 Preparation of the empty tpbe and gelection of the

cartridge design to be used;

3.1.1.3 Packing of the Tenax®-sdsorb info the tubes; and

cartridges.

3.1.1.4 Pre-conditioning of the Tena

3.1.2 Apparatus and Materials
NOTE: All glassware must { Tesst one hour in Amway

SA-8 laundry compound, or ey : sllowed by sgveral rinses with

Deionized water, and baking fxr a ours at 500-550°C.

3.1.2.1 Extraction thimbles:

3.1.2.2 Soxhlet extracti : xtraction flask and condenser

, TEKMAR

ped with a dry ice trap and connected to
, 711 Forbes Avenue,

Type H15 for weighing Tenax®, Fisher
, Pittsburgh, PA, 15219, or equivalent.

gas connectors and desiccant (Drierite).
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3.1.

3.1.2.10 Jar, wide-mouth, amber. //i;7

3.1.2.11 Crystallizing dish, Kimax®. //' 4?
3.1.2.12 Aluminum foil. /
3.1.2.13 Pyrex disks: For drying Tenax®. / ///

\
3.1.2.14 Sieves: 40 and 60 mesh.
/

3.1.2.15 Glass funnel. //

/
’

’

/
3.1.2.16 Cotton gloves. /
3.1.2.17 Pre-washed glass wool, u Siléﬁ;éii)//

3.1.2.18 Glass wool, silanized.

3.1.2.19 Teflon cap liners: 24 mm.

3.1.2.20 Stainless steel tyeezers.

3.1.2.21 Screw caps: 24 mm,

3.}.2.22 Silicone septa: Teflowr®- ed

3.1.2.23 One-gallon clean metal paint dans: To hold clean Tenax®
cartridges.

3.1.2.24 Stainl 3 @S : 1.6 cm 0.D., TEKMAR Co., P.O.
Box 371856, Cinti ;

3.1.2.25 Glags jar: Wi >flon®-1lined screw cap. For storage

etivagred charcoal: For preventing contamination of

3 Acetone: Pesticilde quality or equivalent.
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3.1.4 Tenax® Cleaning

NOTE: The following adsorbent purification prgce
Environmental Protection Agency, Atmospheric
Assessment Laboratory (AREAL), Research Tri
Operating Procedure (SOP) manual entitled
Clean Tenax® Cartridges”. Deviations fro
carefully evaluated before implementatiop

re is based on U.S.

¢ used in Tenax®
d be thoroughly

3.1.4.3 If the Tenax® is new, also recbrd batch number on the
Worksheet. 1f the Tenax® i s .ec0~d prev1ous Tenax® blank value
and matrix in whie

3.1.4.4 1In
units, each
Load approxj
Tenax® with

on the Tenax® Worksheet the date and time
After the first extraction cycle, adjust
e variable transformer to obtain five cycles
inue tHe extraction for 16-24 hours, checking the
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extraction units twice daily and entering the infofmafgion on the
Worksheet.

NOTE: To avoid solvent losses, ensure that sufficdent water is
flowing to cool the condensers.

methanol. With a pair of tweezers careful
let it drain in a 100-mL beaker for 10 m
with 50 mL of clean n-pentane. Repeat
the thimble to the Soxhlet. Discard tHe

NOTE: To avoid contamination, do no

hands.
3.1.4.8 Transfer 700 mL of clean pentane Reposition
the Soxhlet and heat to reflux. Record\in the{Worksheet the date and

time that the pentane extraction began. first cycle, adjust

emperature, remove

24 hours,
crystallizing
the dish in

Q/thimbles to a large

ely with aluminum foil, set
ge the cryogenic trap with dry
ight at 100°C and slight

from the vacuum oven, open the valve
en immediately turn the vacuum pump off.
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3.

1.

wide mouth jar with Teflon®-lined cap.

3.1.4.14 Dry the rest of the Tenax® batch
procedures from step 3.1.4.10.

3.1.4.15 Combine the contents of the jars
same batch.

3.1.4.16 As an option, sieve the combiped
fraction in the 40/60 mesh range.

Label the jar "sieved Tenax®" and in
operation on the Worksheet.

5 Tube Preparation

NOTE: A 10-cm tube (stainless steel o lass)/packed with Tenax® is
referred to as a Tenax® cartridge. This ction~describes preparation

of the empty cartridge prior to packing with bent
3.1.5.1 The first step in y epa o select the
type of design to be used. n is shown in Figure

rigorously avoid contamination
since the entire surface is subjg
the desorption process. Clean co
when handling such i

fide portion of the cartridge
the purge gas stream during
gloves must be worn at all times
e of the open cartridge to

ghown in Figure D/VT-1lb.
oid direct contact with the
exterior surfsA i 3 i of the cartridge is purged.

3.1.5.3 For™s = v ing, a multibed option has been developed by
Supelco, - ifAi Figure D/VT-1lc. The tube contains three
adsorbent beds to he more volatile organics which Tenax®
cannot reta
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100°C and slight vacuum. Store the liners in a wi
protected from light.

e-glouth jar,

NOTE: To avoid contamination of the Teflon@,
tweezers to handle the liners.

ways use a pair of

3.1.5.8 Clean the silicone septa by the abtve /proce
3.1.5.5

3.1.5.9 Soak the 24-mm screw caps in m¢th
remove the paper-lined foil from the cdps

ol for 30 minutes,
ith a spatula. Rinse the

yen overnight at
100°C.

3.1.5.10 Wrap the Kimax® culture ith afumjhum foil and secure
it with clear tape and place a 4-c
the culture tube.

3.1.5.11 Place a silicone septum in the screéw cap.
with a cleaned Teflon-liner, and loosely close t
the screw cap.

over the septum
culthre tube with

3.1.6 Tube Packing

NOTE: To avoid contamination G nax® and the tube, always use a

3.1.
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3.1.7.2 Turn on the desorption unit to 250°C, pléce
in the cryogenic trap, and open the helium line fo
chambers.

iquid nitrogen
e desorption

NOTE: Ensure that a cryogenic trap has been /pl
to remove residual organics.

3.1.7.3 Adjust the helium flow under eac

desorption.

3.1.7.4 Refill the cryogenic trap
when the level of liquid nitrogen

type shown in Fig
labeled).

3.1.7.8 The

3.2.

gstablish the percentage that pass the
G total of forty individual cartridges should
be analyzed in sen ba hes to check for individual cartrldge

contamination and
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Exhibit D VOA of Ambient Air on Tenax®

If and when only two or less individual cartridge§/£;$ contaminated

and no batch contamination is evident, the laboraftory may reduce the

number of cartridges tested for cleanliness afZZI c¥eaning, but must
e

continue to check 10 percent of the cartridges 6r dpe cartridge from
each Tenax® cartridge batch, whichever is gre r.

3.2.3 Procedure

3.2.3.1 Calibrate the GC/FID or the GC/
tuning criteria, using a single injectig the mid level (CAL
standard containing all the target and Suryogate compounds, prepared
according to one of the calibration styandArd prepAration procedures
described in Section 4. /

ed caytridges following the
iged An section 5.6.

3.2.3.2 Analyze the clean, preconditi
desorption and preconcentration me

(i.e., no solvent extracts
contained in the freezer).

3.2.3.4 The certified cartridg i tan for a period of
two weeks after certification. R CE€ ied cartridge is stored for
a period of two weeks or more after being successfully cleaned, it

using.

3.2.4 Calculations

- {40 (G5) EQ. D/VT-1
(A;)

contamination By analyging 10 percent of the cartridges or at least
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3.

3

one cartridge in each batch, whichever is greate
preparation. The analyzed cartridge(s) must no
target VOCs at levels greater than the CRQL, and
VOCs per cartridge must not exceed 10 ng.

, ifmediately after
contain any of the
e total level of

3.2.5.2 While acceptance criteria can var
components of interest and anticipated co
minimum, the clean cartridge should be d¢mogstrated to contat
than the CRQL of each component. For mgst /compounds, the blank™~lexXel
should be less than 10 ng total VOCs pér gartridge in order to be

acceptable. More rigid criteria may be Adopted, necessary, within
a specific laboratory.

3.2.6 Corrective Action

than the its CRQL or a total concentratio than 10 ng (target
and non-target) shall be recleaned and reana ject to the same
criteria for cleanliness, or be set aside.

3.2.7 Documentation

Results of the certification o ¢ Tenax® cartridges shall be
reported on Form VI Ah

3.3.1 As a quali
spiked with three
chlorobenzene-d
during sampling e

3.3.2 The surrogate com s.can be added to the adsorbent cartridge by

either flash vg i i ie~dilution, or by the permeation-gas
generation B » spiking technique must be employed
for all /ds in an analytical sequence.

3.3.3 of-Bustody and Field Data Sheet for all samples
to be/co Remove and label the requested number of Tenax®
cartfidges from the Tenax® |storage area. Store all of the labeled Tenax®
cartridges ™4 the Tenax® storgdge area until needed.
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4 CALIBRATION STANDARDS PREPARATION PROCEDURES

4.1 Flash Vaporization

4.1.

4.1,

1 Summary

methanol and the solute compounds are ra
onto a sorbent cartridge. Methanol has

are retained in the cartridge.

bed when the
subsequently be

4.1.1.2 The solute compounds rema
cartridge is removed from the flo

Absorption of #
probably resuy/
desorption,

Rinse
and acetone and dry in a vacuum
30 seconds. (A heat gun is used to

orously cleaned after each injection to
ven if more than one injection is needed
eshly cleaned syringe must be used for each
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/
4

4.1.3 Apparatus and Materials
4.1.3.1 Flash vaporization unit (see Figure DAT-

4.1.3.2 Liquid microsyringes: 5-, 10-, 50-

or injecting

4.1.3.3 Volumetric flasks: 25-, 50-, 1

4.1.3.4 Helium cylinder and pressure
controlling flow rate.

egylator and needle valves for

4.1.3.5 Flow meter (i.e., soa: bubble
4.1.3.6 Thermal conductivity dete
4.1.3.7 Vacuum syringe cleaner.

4.1.4 Procedure

4.1.4.1 Assemble the flash
Figure D/VT-3.

vaporization un illustrated in

4.1.4.2 Adjust the helium flo ml/Win and the heating mantle to
310 = 10°C.

4.1.4.3 Allow the
equilibrate the s

sorbent cartrid i i ing a thermal conductivity
detector. : are tried to find one which
results in s

volatile solv th¢ cartridge before it can be removed from
the system.

Allow the helium containing the injection
gh the cartridge for 50 minutes or until 1500 mL
of helium has Remove the cartridge from the system, cap, and

store at 5°C.
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4.1.5 Calculations

4.1.5.1 The approximate volume of solution to ihjected is
calculated by working backward from the size o spike to be placed
in the sorbent cartridge. An example of this/calculasy

. If a 500 ng spike is needed, it could j 10 pL
ng/ul solution = 500 ng.
. A solution containing 50 ng/uL of golyte is prepared by dissolving
5 mg of neat compound in a 100-ml/vo)Yumetric
mark with methanol.
. 1f the density of the neat co is 0.8728 g/mL (0.9726 mg/pL),

then the measured neat compoun 5 #g/(0.9726 mg/ul) =
5.14 uL.

. 14 contain 486.3 ng.
4.1.5.2 As a fur xture can be prepared as
follows:

Deliverable Spiked on

Volume Cartridges
Standard pL ng
ethylbenzene 3 286
p-xylene 10.33 3 310
acetophen 10.28 3 308
9.85 3 296

o/ methanol and the\conitents mixed thoroughly. Three microliters
each of these sdlutlions, when injected into the flash
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4.2 Static Dilution Bottle Technique

4.2.

1 Summary

4.2.1.1 A quantity of liquid organic compou'a i
round bottom helium-filled flask through a gepyum cap>

cartridges or analytical instruments.

each compound
delivered is calculated from: (1) tHhe i e liquid; (2) the

volume of liquid injected into the the bottle; and (3)

the volume of the wvapor aliquot r

NOTE: The quantity of any compound injected igto the dilution flask

Vaporization of liquid aliquots injected into the must not
8y 3 or aliquots
from the flask must not re§ultd tad . If these

Acetophenone 1- thewyl -4-chlorobenzene
Benzonitrile cl-propene
yrobutane

broethoxyethene
1-Methylethylbenzene
1,3,5-Trimethylbenzene
Butylbenzene
1-Methyl-4-(1-Methylethyl)benzene

is about #10 percent RSD. Precision depends
, the skill of the individual producing the
11 of the operator of the instrument used
ts. Accuracy has not been established.

4.2.2.1 Adsorption of vapor molecules on the walls of the bottle or
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4.2.

4.2

on the septum will result in loss of material, with a/consequent
decrease in response. This is especially likely fhey new, freshly
annealed bottles are used. Contamination of apparafus may result in
adsorption loss or provide unexpected sources cqmpounds in a
mixture.

Use of a syringe for consecutive injecti
without cleaning after each injection m

Rinse individual
um syringe cleaner
o heat the barrel

ringe.
syringes with methanol and acetone an dy& in a v
for approximately 30 seconds. (A heat gun is usged
of the syringe during vacuum drying/)

NOTE: Syringes must be rigorously each injection to
remove traces of sample. Even if more injection is needed
from any given source a freshly cleaned syx{ t be used for each
injection. Failure to do so may result in erratic

3 Apparatus and Materials

4.2.3.1 Round-bottom flask\(2-F% 2ini diameter glass
beads and a 1-in. Teflon®-coaked ¥ i ar - the flask is
modified to accept a screw-on MY TEKMAR Co., P.O.
Box 371856, Cincinnati, OH 45222}

4.2.3.2 Gas-tight gless-qi i :\10-, 25-, 50-, 100-, 500-,
1000-, and 2500-ul/

contain at least two
ing 60 + 5°C.

Magnetic

Heat gun.

SO0-mL vial fiy

ted with a septum cap.

.4 Proces

4.2.4.1 2-L/flask with detergent and water, rinse several
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times with deionized water, and dry in an oven at/300°C for 4 hours.

4.2.4.2 Place 30 3-mm glass beads inside the flasK and weigh on an

analytical balance to an accuracy of 0.01 g.
vel\o(th\

/
4.2.4.3 Fill the flask with deionized watey to the
septum cap.

4.2.4.4 Weigh the flask containing the fglags beads and water ona
analytical balance to an accuracy of 001

4.2.4.5 The weight of the water reqyired to fill the bottle is the
difference between the two weights,/as /calculaged Below:

EQ. D/VT-2
where: Vg = volume of flask, mL;
Wty = s and\water, g; and
Wti -

4.2.4.6 Two methods have bee . dilution flask with
8 injection
ingle dirdctimjegtion of a

. The first method i i ach compound (one at a time)
into the flas > { after each injection with
the syringe j} in order for the beads to
remove any inge needle. The second
method invg A solution by injecting 1 mL of

Aded, the vial is agitated to
iquid mixture. The vial is then recapped
iquots of this master solution are:removed
dilution flask as needed in the same manner

At the end of the flushing process,
A Mininert septum cap. Place the 2-L

ime) or from the mixture solution into the
beads are agitated by the stirring bar at
o/ of the magnetic stirrer. Invert the flask
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in order for the beads to remove any liquid remaiging on the

syringe needle. After all substances have beén ¥ntroduced, place
the flask in the oven at 60°C for 30 minute
equilibrate. Store the flask in the oven

NOTE: The technique of injecting a solutio
rather than individual injection of specific i ed if
many substances are involved, because it ore rapid, and

solution can be used over a long periog/égzzg is refrigerated a
Before use, the refrigerated solution ¥s lowed to sit at room

temperature for about an hour. It is/regommended”~that a total less
than 90 pL of liquid be injected and/a gotal legs than 20,000 ul of

4.2.4.8 Place the syringe to be used in the
the oven at 60°C to prevent condensation in the ingey during

s/approximately 25
a 5-second pause, withdraw
: Flush the excess sample
tity of air into the syringe
the syringe tip. The aliquot

4.2.4.10 If the i% te inj d/into a clean sorbent
cartridge, i i nserted to the center of the
sorbent bed. is™d ged over a 10 second period

e v about half the distance to the

4.2.4.11 5.Q te_injected directly into the analytical
instrument, inj i bs n the normal manner unless column-head
i being employed, in which case the
10 second period.

too large to be injected in one step, two
ade. This causes no complication for

introduced into the 2-L flask are calculated by
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/>

/
working backwards from the quantity of material b bg delivered. For
example, 1f a 500 ng delivery is needed, it could céhnveniently be

accomplished by using a 50-ul syringe containigg 168 _ng/ul of compound.
Therefore: y

50 pL x 10 ng/uLl = 500 n

4.2.5.2 1f the typical volume of the flas
that concentration (10 ng/ul) in the flgsk
20.65 mg of liquid compound to the flagk.

is 2.065 L, then
one would have to a
The calculation would

maintain a concentration of 10 ng/ulL or a del
be 21.23 ul, as calculated below:

4,2.5.4 1t is not practical : :
microliter; therefore, in practy pl/would be used. The
deliverable would be calculated:

30 a 50-pL injection of the
isk would contain 494.5 ng

gn generator is designed to allow the
Teflon® or other plastic material at a
bath at constant temperature to generate test

be is made by sealing a liquid chemical in a
e material. It is essential that the

properly. as¢s the chemical is a gas at atmospheric
pressure, mainfained in the liquid state under its own
saturation vapor pregsure in the permeation tube. The tube is sealed
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at both ends with a non-permeable plug.

4.3.1.3 Permeation of the vapor
exposed sidewalls because of the
between the inner and outer tube
diluent gas over the tube, gases
generated.

permeation rate will remain constant.
this constant temperature over a given pg
The output raté
essentially constant until nearly all
In gene

rate may be determined.

permeated through the walls.
to generate known concentrations
200 ppbv.

4.3.2 Apparatus and Materials

4.3.2.1 Permeation system (see Figure D
4.3.2.2 Nylon gloves.
4.3.2.3 Long glass hook (for xetrieving pe
4.3.2.4 Permeation tubes.
4.3.2.5 Lint-free tissues (e.g.
4.3.2.6 Stopwatch.

4.3.3 Procedure

If the tube is held at a const

within the tubg ogturs through the
concentration/gradient that exists
walls. By péssing different flows
of varying

of

By

he liquid in the tube has
ydqn tubes can be used
of

The permeation
The tube is weighed, then
The tube is

EQ. D/VT-3
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shown in the above equation, or recorded automati
temperatures, different permeation rates can be

calibration procedures. Changes in temperafur 1°C can
significantly affect the permeation rate. i
allowed to equilibrate for 24 hours. Af
temperature (1 to 5°C), the tube should
at least half an hour.

4.3.3.4 A permeation tube system hag be¢en developed for application
of loading known standards onto Te or use in
determining the relative response and fhe /column performance
evaluation of the GC/MS-DS system T
vaporization system.

sponse factors,
ing surrogate
mes associated

D/VT-4): (1) a temperature controlled £thamber containing permeation
tubes; ramber; and (3 pe meation tube storage chamber.

conditions, and to ™4Qj a calibration standard onto a sorbent via

syringe.

efermine the loading conditions to be used; (4)
fem A5) load the cartridges; (6) calculate the
amounts of compqunds Joaded (7) ensure the integrity of the loading
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procédure; and (8) pack and store the cartridges.
. Obtain a copy of the field sampling schedul from the Monitoring

Coordinator or Program Manager; 7

objectives;

n the laborato
the needed standa ; /and

. Check the permeation notebooks (locaye

. Select only the permeation tubes
stable.

jon rates are

mean permeation rate is calculated us the lgst five individual
permeation rates. Do not use permeation ith permeation rates
below 100 ng/min or above 1 x 10° ng/min.

. In a bound notebook as ject, prepare a
table including the mu o_be used, the names of
the compounds, and the gorre Rg mean permedtion rates.

4.3.4 CGalculations

where: p aded” of “sompouryd onto Tenax® tube;

y, and F, determine the loading
jked and the fourth one calculated from
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ng per analyte, then the analyst must generate stéandirds concurrent
with that range. Fixing three of the four varizbleg of the above
equation will enable calculation of the needed /loading onto the Tenax®
tube.

OBJECTIVE: To load chlorobenzene and
the range of 200-500 per analyte.

oform onto a cartridge in

GIVEN: G = 200 ng per analyte
F;, = 80 mL/min
t = 4 min

P = 270 ng/min for chlorob

200 ng = [(270 ng/mi

Now, since all tubes are in the peX .
(F;) for chloroform wi he 352 mL/min.
Tenax® tube for c¢

3 should be carried out in a properly
Wear nylon gloves when handling

December, 1991 Page D-26



Exhibit D VOA of Ambient Air on Tenax®

NOTE: When a cartridge is not being loaded, a dummy gartridge is
placed in the loading position.

Tenax® cartridge
vJ minutes

4.3.4.6 Direct nitrogen flow to the side wherg t
will be loaded and allow the system to equiliprate
before loading cartridges with the generate

4.3.4.7 Divert the nitrogen flow to the sqde/that will
for loading cartridges and insert the Tepa=® cartridge into
chamber.

4.3.4.8 Start the stopwatch and imme i;ﬁély dir the test

atmospheres gas flow through the cartridge.

4.3.4.9 Calculate the time neede arounts desired as

follows:

imwipe®, remove the cartridge
the tube, then label with the

following informatiogn- j ; ; (2) standard mixture
followed by a numb ating the oxder\of loading; and (3) the
date.

4.3.4.12 For e _the amount loaded onto a

cartridge usj

4.3.4.13 Deliver Tk d permeation tubes to the GC/MS for use in
the qualit
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5.

5.

1

2

GC/MS ANALYSIS OF VOLATILES FROM TENAX® CARTRIDGES

Summary

the GC/MS calibration procedures, and analysis
cartridges and QC samples.

5.1.2 The analytical system is comprised
spectror r set in -he full scan mode. ¥
automatic, repetitive analysis and programm ird data for the

target compounds. The Contract Required ¥ imits (CRQL) range
from 1 to 50 ng in the full scan mode : isi
about 5 percent RSD. Concentration of d ed upon a previously

standard analysis is used to cal
Secondary ion quantitation is

the sample.
e_are sample

secondary ion cannot be substituted ¢ a¥ea of a primary ion unless a
relative response factor is calculated using/the secondary ion.

5.1.4 Quantitation is b f the SICP of a quantitation
mass or primary ion fg ss has been previously
selected for each comppoupnd tra} uniqueness, intensity,
and lack of potenti & known/coeluting compounds
Currently used masges fare listed i T-5 for both primary and

secondary ions.

Apparatus and

NOTE: Considerable variati bgom one laboratory to another is expected
in terms of in i ; Therefore, each laboratory must be
responsible ifying ir~particular system yields satisfactory

results.
be met.

ion/Injection Unit: Designed for thermally
artridge (glass or stainless steel) for
itable GC/MS system for analysis. The
configuration of the thérmal desorption unit should permit the
enclosure and tapid heating of the Tenax® cartridge from room
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5.2.

temperature to approximately 250°C while purging with Jan inert gas
(helium) into a cryogenically cooled (liquid nitrgge trap. The
cryogenically cooled sample must then be rapidly/hegted to a
preselected temperature (200-250°C) and a helium gas supply allowed to
sweep the sample from the trap onto the gas c¢ hic column. A
schematic diagram of a typical thermal desor nfiguration
is shown in Figure D/VT-2.

5.2.1.2 A block diagram of the typical s
of Tenax® cartridges is shown in Figure
desorption module must be designed to

m required for
-2. The thermal
odate the specific

cartridge configuration used in the s Steel or
nickel metal surfaces should be emplgye e of tubing and
fittings leading from the cartridge/to lupin must be minimized
and all areas must be well-swept by he

5.2.1.3 Sample cartridge: Sampling c consist of 13.5 x 100
mm borosilicate glass with polished-flat & . One end is
etched with an I (inlet) and the other with anE (exiL). Stainless
steel cartridges (12.7 mm OD x 100 mm long) may 3a}go beyused. (see
Figure D/VT-1). Cartridges/mus it into the thermaldesorption unit.

5.2.1.4 Glass fiber filters
$5.2.1.5 Forceps.

5.2.1.6 Lint-free tissues: Kimyipes®) .

$.2.1.7 Filter hoXder: Stajinless steel d

inch diameter fi

aluminum (to accommodate 1

programming, i it mass resolution up to 400 amu, and be
capable of

December, 1991
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inlet of the column with a cotton swab containin
be acceptable.

jquid nitrogen may

5.2.2.3 The specific GC column and temperat employed will

conditions are described in Table D/VT-2.
stationary phase (e.g., SE-30, OV-1) temp 30 to
245°C at 4°/min will be suitable.

5.2.3 Data System

and relative abundances of target {1 . qualifiers are stored
on the hard disk of the GC/MS co plied for

e computer must have
software that allows searching any GC ile for ions of a

number. This type ‘of plot is defined as Sele Current Profile
(sICp). Software must also be avallable that allews i tegratlng the

Also, for the non-target
allows for the comparison o
spectra. The 1990 (or more

reference library
e/ National Institute

The retention time gwu ier must b; desermined to be within 6
seconds of the 1li The acceptance
level for relatite ined to be within * 20
percent of the Any dpglak that fails any of the

the analyst 3 e i e n_for/the flag and whether the
compound shy > While this adds some

o/ analysis, computer generated identification
by an experienced operator. Manual

ive results is also performed to verify
pected range.
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5.

4

5.3.5 Spectrograde acetone: distilled in glass.

NOTE: Individual chemicals to be used for standards, af well as isotopic
standards, must have a manufacturer’s determined p
better. Puritv should be checked by NMR or direc
chemical received by the laboratory is checked b

Each
an alic ot

column and FID. The resulting chromatogram is{exg@mined for €
peaks. If such peaks are observed and amoun

the standard peak, the standard is unaccept

Standards

procedures for generating known concen i targeted VOCs for direct
injection into the GC/MS for calibration, osition on Tenax® for

calibration of the entire GC/MS analytical sys ote that direct
injection is allowed only for a continuing calibr ndard.) They
are: (1) use of flash vaporization technlque for loading targeted VOC
standards upon . Tenax® tubes, ( ntrations

5.4.2 The Contractor must provide 'y S
contract. The Contractor must be able vefrify that the standards are
certified. Manufacturer’s certificate nalysis must be retained by
the Contractor and presente ’

weight may be used
the stock solution,
dards may be used if
equivalency is e iske ” Standards on
5.4.5 Calibrs

aining the target compounds at
nary stock standards.

ance Check Standard

d solution of BFB in methanol at a
will allow injection of 50 ng of BFB under the
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5.4.

.6.2 Calibration Standards

optimized instrument parameters. Prepare fre

B solution every
six _months, or sooner, if the solution has d gr

ed or evaporated.

The
sed for each analysis
standards are spiked

100 ng of each internal standayd o cartridges.
amount of internal standard spiki i
must be the same from run to run.
into the samples, blanks, and standar
thermal desorption and subsequent GC/MS

Prepare the surrogate cuompound iki iXtmre containing
benzene-d,, chlorobenzene j/Ct gnzene-d, at a
concentration that will al ion of 100 ng of each
surrogate compound on the Teng idges. The amount of
surrogate spiked into each car»rldg must be the same for all
analysis. The su g e spiked onto the sample
cartridges prig

piking Mixture

1,2-dichloropropane
tetrachloroethylene
1,1,2-trichloroethane
trichloroethylene

igge inside the Kimax® tube with a glass wool
ying transport. For deuterated standards,
cap with the symbol, "D%".
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NOTE: The star (%) indicates that deuterated standargs have been
loaded onto the cartridge. This symbol will als¢/be/added to the
participant’s code.

5.4.7.2 Store the cartridges in a sealed paint can the freezer
until they are ready to be sent to the field/

5.5 Instrument Operating Conditions

sampling cartridge are outlined below using
Model 5000, or equivalent thermal desorp it. 7Phe_ thermal desorption
chamber and the six port Valco valve ar
analysis. The detector is a quadrupol
impact ionization. The nickel capillgry ap on the/inlet manifold should
be cooled with liquid nitrogen.

5.5.1 Thermal Desorption Unit

Purge gas (prior to desorption)
Desorption cycle
Initial desorption temperdtur
Final desorption temperaturs
Thermal desorption unit purge

5.5.2 Gas Chromatography

Injection/Detector
Initial column tep

0.1 minutes

245°C )

Helium; velocity 20 cm’/sec at

250°C

- Direct coupling or glass jet

- Direct Probe

- Hewlett-Packard OV-1 glass
capillary crosslinked methyl
silicone (50 m x 0.3 mm, Q.17
pm £ilm thickness) Scientific
Glass Engineering SE-30 glass
capillary crosslinked methyl
silicone (50 m x 0.5 mm, 0.80
pm f£film thickness),or
equivalent.

Carrier gas

GC/MS interface
Sample inj i
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5.5.3 Mass Spectrometer

5.6 Instrumental Analysis

5.6.1 1Initial Start-Up

Mass range - 35 to
Scan time 1 sec
EI condition

Mass scan and detector mode

Routine tuning

Preamp sensitivity

Emission current

Electron multiplier voltage
Mass filter

Filter

Total Ton Current sensitivity
Resolution

Display

Response

5.6.1.1 Prior to instrument ca
purge flows (through the desorpti and carrier gas flow to the
GC/MS are set at approximately 10 Y and 1-2 mL/min, respectively.
If applicable, the ipjeetor sweep fiow s set at 2-4 mL/min.

gr sample analysis, helium

: : dccording to the
manufacturer/s ¥ i ange should be from 35 to 300
e at least five scans per peak and not to
Table D/VT-2 outlines general operating

stem has been set up, the user should

to the mass-flow controllers and set line
gases:

60 psig

40 psig

Nitrogen: 30 psig
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.2 Thermal Desorption of Tenax® Adsorbent Tube

5.6.1.6 Flow rates for the thermal desorption and/GC/system should be
established according to instrument requirements.

5.6.1.7 Turn on the master power switch to th
manifold temperature to 105 * 5°C, and set source iond
temperature to 260°C.

5.6.1.8 Turn on the power to the thermal the
temperatures for the valve, trap, and trg £ i
dials on the control box of the thermal
manufacturer’s specification. Typical

orption unit accordin
es are:

. Valves 275°C
. Trap 250°C
. Line 210°C

5.6.2.1 Initially, the thefmal deSorption unit is co}d and the Tenax®
cartridges are placed inside wki i m-through them. This

allows oxygen to be purged e
degradation of Tenax®. ¥sorption cycle,

to purge the

from 40°C (5 min hold) to
mit until all target

€lative system ynse is used to determine the quantity of
nd present on the salple cartridge.

ines typical steps associated with sample
to thermal desorption using the NuTech
ed as a guideline to follow when using this

December, 1991 Page D-35



Exhibit D VOA of Ambient Air on Tenax®

5.6.2.4.1 Remove the sealed paint can contaiping’ the desired
Tenax® cartridge from the freezer.

NOTE: Use the freezer in the laboratory designa for cartridge
storage ONLY for this purpose. Inadvert

quantitative analysis. Verify that fhe/laboratory personne
not involved in any process which
organic solvents, as organic solv

bladed screwdriver, beverage can o other convenient tool
for this purpose.

NOTE: The cartridge will be in a stainless el thbe with a
Teflon-lined screw cap.

he from the paint can. Seal

5.6.2.4.4 Remove the cartridge t the shipping tube using
forceps.

Organic

eight-minute desorption cycle, turn the
e INJECT mode. The following steps are
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5.6.2.5.3 Turn on data acquisition system; an
5.6.2.5.4 Turn off the trap after it has hﬁéte to 250°C.

5.6.2.6 Turn the thermal desorption unit val é back
remove the Tenax® cartridge. At the end of

desorb and

in the data set, quantifies those cgmpounds foy which calibration data
ort will present the

which were searched for in the sample, in
found, print the identifying characteristics
results for those which were_found, and present ¢ entg for the
operator’'s benefit, such as/the ¢ oxia which cause peak to be
feh-failed. The
information in the report car als - i file for archival

5.6.2.9 The DS library should cox a/file containing one entry for
each compound of interest. enfry, the library contains the
compound name, its pa R B_Mass Spectral Data Base, its

: *100 seconds from library scan
number.

420 seconds from the
calculated scan.

-20 and +20 seconds from the
calculated seconds for the
earliest and latest eluting
members of the group,
respectively.
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5.6.2.10.4 Peak identification: As determjme
laboratoyy.

by the

5.6.2.10.5 Peak selection:

two retention time markers (perfluorotvolugne and -dichlorobenzene-
d,). 1If the early eluting standard, » is not/located, a warning
message is printed and the procedureg If only the late
eluting internal standard is not f¢ bcedure uses the scan

number calculated from the library
a default value.

NOTE: Alternatively, the operator may specify sumbers- for the

search for a
partitioned to order the

The mass spectra in the partitioned
the library entry fo

Y are sequentially compared to
in order to the mass

5.6.2.13 1f the mag kT uln
the above testg to quantify the peak. If the

If the target is an isomer
the search are processed through .the

that pass these filters are quantified. If
earch or pass through the qualltatlve

group, all pes
qualitative fi

ow levels of the compound of interest may
fall outside of the acceptance range. It is

bstionable identification. If the absence

s of crucial importance and the DS procedure
pund, manual inspection of the data by a
person ski terpretation of GC/MS data is necessary for

confirmation.
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5.7 Analytical Sequence

The

follows:
S.

5.

5.
5.
5.8 Instrument Performance Check

5.8.1 Summary

5.8.2 Frequency

7.

7.

7.

7.

GC/MS analytical sequence for each 12-hour ¢ime/ period shall be as

6

7

Instrument performance che
system is performed according

Instrument Performance Check (BFB);

Initial or continuing calibration; \\\\
Laboratory Method Blank;

1CS;

Field Blank;

<20 field samples; and

Performance Evaluation (PE) Sample ailable).

s Atandard{zation of the MS
rer’s instructions and
The mass calibration

ck g

5.8.2.1 Prio , blanks, or calibration

standards,
standard ma
through the 2

that a given GC/MS meets the
This is accomplished
The instrument

hour period of operation, whichever is
e technical acceptance criteria for BFB as
Also, whenever corrective action which
instrument performance check for BFB (e.g.,
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5.8.3 Procedure

5.8.3.1 Prepare a 25 ng/plL solution of BFB in/met§anol. Prepare
fresh BFB solution every six months or sooner/if the™sgolution has
degraded or evaporated.

NOTE: The 25 ng/ul concentration is used

volume. The laboratory may prepare a 50 /ni{iL solution of B
pL injection volume is used.

5.8.3.2 Inject 50 ng BFB into the GC/MS

£ §.23 Set time and parameters fg
initiate data acquisition by follg

it¥on of the data and
igns in the operator’s

the acqui

manual .
5.8.3.4 The instrument parameters (e.g., , resolution)
should be adjusted to give the relative ion 3b es shown in Table

If these

5.8.

5.8.
the MS must be
, Or quadrupoles,
s ty achieve the acceptance criteria
ctiteria MUST be met before any standards
perqrmance evaluation)(PH) samples, or required blanks are analyzed
5.8.

g ifemgnts are listed in Exhibit B. Results of the
GC/MS tuning are reported on Form IV-AAVT.
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5.9 Initial Calibration

5.9.1 Summary

instrument sensitivity and the linearity
target and surrogate compounds.

12 hour sequence as the 1n1t1al calloravlon ar Antified against
oncentration as the

continuing calibration standard.

5.9.2 Frequency

5.9.2.1 Each GC/MS system must be calibrated rd of the
contract, whenever the Contractor takes correcti n which may
change or affect the initia ion source

cleaning or repair, column{rep if the continuing
calibration standard accept : :

acceptance criteria for the ibration, samples may be
analyzed. If time does not remainm\in the 12-hour period after meeting
the acceptance critg : inityal calibration, a new analytical

5.9.3.1 Ve eets the instrument performance
criteria in

5.9.3.2 ated using temperature and flow rate
standards containing all the target
Tenax® tubes as outlined in Section 4 and at

Table D/VT-4. To each of these tubes, add
ternal standards and surrogate standards at

according to section 5.6,

December, 1991 - Page D-41
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5.9.4 Calculations

5.9.4.1 Relative Response Factor: Calculafe
factors (RRF) for each target and surrogaté
appropriate internal standard using the

RRF = Axcis

where: RRF=
A, = bmpound to be
A = internal standard;
C,s =
C, = alibration standard,
5.9.4.2 Mean Relative Res te the mean RRF (RRF)
the five
EQ. D/VT-6
where: RRF =
Xi =
n =

axd Deviation (%ZRSD): Using the RRFs
from the inifial calibrafior, ¢/ the %ZRSD for all target and
surrogate compounds.usinig yghe following equations:

= SDrer 4 100 EQ. D/VT-7

(RRF, - RRF)? EQ. D/VT-8

tapfidard deviation of initial response factors
(pAr compound);

relative response factor at a concentration
evel; and

mean of initial RRFs (per compound).
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5.9.4.3 Relative Retention Times (RRT): Calcula
target and surrogate compound over the initial c
the following equation:

the RRTs for each
ibfation range using

RT
RRT = =< EQ. D/VT-9
RTIS
where: RT, = retention time of the tar r surrogate
and
RT;s = retention time of the ipterhal standard.

25.9.4.4 Mean of the Relative Calculate the
mean of the relative retention time . analyte target and
surrogate compound over the initia i i ragnge using the
following equation: .

where: RRT = mean relative retention time for she target or
surrogate ibration
standard,; .

fet or surrogate

5.9.4.5 Tabulate the area response of the primary ion (see Table
D/VT-5) and the corresponding concentration for each compound and

5.9.4.6 Mean Arga € e {Y) for Internal Standard: Calculate the
mean area respofise/(Y) for) ea internal \g¢£andard compound over the
initial calibratiyg ing gwing equation:

EQ.. D/VT-11

.4 Percent Area Re
ch/calibration level\ fo
swying equation:

onse Change (%ARC): Calculate the %ARC at
each of the internal standards using the
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$ARC = A—"_;— X 100 EQ. D/VT-12

where: 4“ARC = percent area response
A, = area response of the
concentration level;
Y = mean area response er

the entire calibrs

=Y ; EQ. D/VT-13
where: RT =
RT = for each
5.9.4.9 Internal Standard Ra Fim : Calculate the
concentration
EQ. D/VT-14

where: or the internal standard

and

5.9.

frequency described in this section on a
BFB instrument performance check criteria.
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5.9.

5.9.5.2 The %ZRSD for all target and surrogate co ds in the
initial curve must be less than or equal to 30.0/pertent. Up to two
compounds may exceed the maximum %RSD criteria;/the %ZRSD for those
compounds, however, must not exceed 40.0 percent.

5.9.5.4 The %ARC at each calibration ent
of the mean area response (Y) over the/ inftial calibration range for
each internal standard.

mean retention time (RT) over the Imiti ibfation range for each
internal standard.

6 Corrective Action

5.9.6.1 If the retention
more than 20 seconds from ¥
calibration range, the chromatop

+30.0 percent,
is within the QC lim

5.9.6.3 If the
percent of the

5.9.6.4 iti odalibration technical acceptance criteria are
not met, : ; It may be necessary to
clean the she column, or take other corrective
ibration technical acceptance criteria.
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5.9.7 Documentation

Reporting requirements are listed in Exhibjt B(\bzésults of the

initial calibration are reported on Form V-AAVT; Indernal standard
area and RT shall be tabulated on Form VII-AAVT

5.10 Continuing Calibration

5.10.1 Summary

5.10.1.1 Prior to the analysis of gamg equired blanks and
after tuning criteria have been met,
GC/MS system must be routinely che by analyzipg a continuing

calibration standard to ensure thg e _instrdment continues to meet

(CAL 3) standard, shall contain all the targes compdupds, surrogate
compounds, and intermal standards.

5.10.2 Frequency

5.10.2.1 A check of the calibratiy
every 12 hours on a

e must be performed once
met the tuning criteria.

5.10.2.2 The coptinuimp uenye starts with the
injection of th¢ BEB a
criteria for BFB, i alibration standard may be
analyzed.

5.10.3 Procedu

Analyze the mid tandard (CAL 3) in a GC/MS system that has
met the tuning ibration criteria following the same

lculations, the area response is that of the
less otherwise stated.
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5.10.4.2 Percent Difference (%D): Calculate the

most recent initial calibration. Calculate the or each target and
surrogate compound using the following equatior/.

%D = RRF, - RRF, x 100 D/VT-15
RRF,
where: %D = percent difference;

RRF, RRF of the compound in
standard; and
RRF, = mean RRF of the compoynd An the

calibration.

ontinuing calibratio

recent initial

5.10.5 Technical Acceptance Criteria

5.10.5.1 The continuing calibration stagdard wust be analyzed at the
concentration level and frequency describeth\in thig section on a GC/MS
iteria.

RRF in a

the analysis of
the maximum %D

initial calibration mean RR
samples and blanks.

percent.
5.10.5.3 Corrective Ac

ifuing (12-hour) calibration
be inspected for

It may be necessary to
the column, or take other corrective
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5.10.6 Documentation

Reporting requirements are listed in Exhibjt B{ Results of the
continuing calibration are reported on Form VY-AAVT;JInternal
standard area and RT shall be tabulated on Fdrm -AAVTS

5.11 Blank Analysis

5.11.1 Summary

analytical sequence. brocedure are
performed on the blank using all , st@ndards, equipment,
apparatus, glassware, and solvents™s ¢ used for a sample
analysis.

sample. The Tenax® cartridge USeE t be associated
with the actual sampling pfoc he blank cartridge is
opened with the other cartr ied through the

5.11.1.3 A laboratory method bl
Tenax® that has not left the labory
spiked with the same _ame

is an unused, certified
The blank cartridge is

5.11.3

5.11.3.1 Spike the VPlank cartridges with the same amount of internal

December, 1991 Page D-48



Exhibit D VOA of Ambient Air on Tenax®

standards and surrogate compounds and using the sg piking technique

as the field samples.

5.11.3.2 Analyze the blanks following the samg ocedure outlined

under section 5.13, "Sample Analysis".
5.11.4 Calculations

The blanks are analyzed similar to a/fi®ld sample and the
equations in section 5.13.4 apply.

5.11.5 Technical Acceptance Criteria

NOTE: If the most recent valid calibr tlon is/an/initial calibration,
internal standard area responses lank are evaluated
against the corresponding internal responses and RTs in
the mid level (CAL 3) standard of the iIniti libration.

5.11.5.1 All blanks must be analyzed at the
section 5.11.2 on a GC/MS sysktem meec1ng the BFB

+h0 percent of areas LS ih the most recent valid
calibration.

the internal standards must
and the most recent valid

6t contain any target analyte at a
its CRQL and must not contain additional
acteristics and mass spectral features that
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that lead to discrete artifacts and/or elevated aselines in gas
chromatograms be eliminated. If contamination problem, the
source of the contamination must be investigatgd afid appropriate
corrective measures MUST be taken and documenfed be e further sample
analysis proceeds.

$.11.7 Documentation

Blank results are
¢s are summarized on
be tabulated on

Reporting requirements are list
reported on Form I-AAVT,
Form II-AAVT. Internal standard 3
Form VII-AAVT.

5.12 Laboratory Control Samples (LCS)
5.12.1 Summary

The LCS is an internal lahgratory quatli

to assess the capability o

method listed in this Exhibi
compounds .

ontrol sample designed

5.12.2 ' Frequency

The LCS must b€ analyzed and repoxted\once per 12-hour analytical

sequence, and coplcurr® with the sam in the SDG.

5.12.3 Procedure
5.12.3.1 P ontaining all the LCS compounds
at a concenbxatio 00 fg for each compound according to section
5.4.6.5, and the s and internal standards at a concentration

of 100 ng each using

ame spiking technique as the samples and
blanks. ’
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Concentration
reported x 180

: EQ. D/VT-16
Concentration .y

LCS $Recovery =

5.12.4.2 Field sample calculations in sectiory 5.13 algo apply to the
LCS in monitoring the area and retention timg i
standards.

5.12.5 Technical Acceptance Criteria

NOTE: If the most recent valid calibrgtioh is an initial calibration,

internal standard area responses and R

5.12.5.2 The percent recove of each of the surrxqgate)compounds in
: O—~percent.

5.12.5.4 The area response change betwegn the LCS and the most recent
valid calibration for each of the tergal standards must .be within
+40 percent.

acceptance criteria for the internal
calculations and instrument performance.
ate the instrument or take other
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